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(QMPLETION of the FIRST VOLUME 


or 


KING’S TREATISE 


SCIENCE AND PRACTICE 


Or THE 


MANUFACTURE 
AND DISTRIBUTION 


COAL GAS. 


[For detailed announcement, see page 810. } 


“GENUINE TORBAY PAINT 


And SPECIAL GASOMETER PAINT. 


§evenat Paize Mupais. EstaBuisHep over 20 Years. 
These Paints are now used in over 200 Country Gas- 
Bg and all the London Gas Companies, on Gas- 
bolders, Purifiers, &c. Also used by the Admi- 
nalty, War Office, Railway Companies, Founders, &. They 
and arrest rust, and protect iron from the action of 
viter, sulphurous and gaseous exhalations ; do not crack, 
ian, — off; will cover Ld otal. . 
The powers are considerably 21 t Lm those 
day other Paint.—See *‘ Engineer,”’ ” Noe. 
Supplied, mixed ready for use, or in paste, >. ~~ om 
TORBAY PAINT COMPANY. 
Proprietors: STEVENS & CO. 
ii, GREAT WINCHESTER a "LONDON. 
Works: BRIXHAM, TORBA 


THOMAS PROUD, 
SROOKFIELD GAS APPARATUS WORKS, 
108, ICKNIELD STREET EAST, BIRMINGHAM. 


CONTRACTOR FOR 


LAYING MAINS 


FOR 


GAS & WATER, 


AND MANUFACTURER OF 


WOOD GRIDS 


_ SCRUBBERS AN] D PURIFIERS. 














fiers. 


COWEN’S PATENT FIRE-CLAY RETORTS. 


JOSEPH COWEN and CO., 
BLAYOON BURN, BLAYDON-ON-TYRE, 


Were the only parties to whom « Prize MEDAL was 
awarded at the Great Exursirion of 1851, for ** Gas- 
Rerorts and oruxer Oxsects in Fire-Ciay,” and they were 
also awarded at the INTERNATIONAL Exuisrriow 0 1862, 
the Paize Mepat for “ Gas-Berorts, Fine-Bricxs, &e., 
for Excatience of Quatirr.” 

J.C. and Co, have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom. Orders for Fire-Clay Retorts of all shapes 
and dimensions, and to fit any shaped Mouthpiece, Fire- 
Bricks, and every other article in Fire-Clay, are promptly 
executed at their Works as above. 


COWEN’S GARESFIELD COAI8&. 


Jos. Cowzn & Co. are the only Manufacturers of Fraz- 
Bucks and Ciay Rerorts at BLarpon Burx. 





JOHN RUSSELL AND CO., 


MITED, 
Established at the areata of | Gas Lighting. 


Bra 
48, GREEK STREET, SOHO SQUAR’ 

83, oat y sT., SPITALFIELDS: 
35, 36, 37, & 39, GRANBY ROW, MANCHESTER, 
16, ELLIS COURT, AIRE STREET, LEEDS. 

cronies: ALMA TUBE WORKS, WALSALL, AND 

OLD PATENT TUBE WORKS, WEDNESBURY. 

J. R. & Co., Ld., are the original manufacturers of 
Wrought-Iron Gas Tubes and Fittings, and Inventors of 
- -WELDED TUBES for Locomotive and Marine 

oulers 

J.R. & Co., Ld., make all kinds of Tubes and Fittings 
for Gas, Steam, and Water; Gun-Metal Cocks, Stocks, 
and Dies; Galvanized Tubes and High-Pressure Tubes, &e. 

Lists may be a, on application to 

145, QUEEN VICTORIA STREET. 
8 
qu 5 A WAREHOUSE : 


234, UPPER THAMES STREET, LONDON, E.C. 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUPAOTURERS or 


WET AND DRY GAS. METERS, 


LICENSEES AND HUNTS.” 


PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 


EsTaBLisHED 1830. 


} LONDON. 








THOMAS PIGGOTT & CO., 
SPRING HILL, BIRMINGHAM, 


MANUFACTURERS OF 


TELESCOPIC & SINGLE GASHOLDERS 
CAST & WROUGHT IRON TANKS FOR DITTO 
And Gas Apparatus of every Description. 
Marine, Tubular, Cornish, Plain, Furnace, Saddle, ana 
Range Boilers. 
SuGar, SaALTPETRE, AND ALL KINDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work. 
Lonpon Acznt—W. G. DAVIS, 2, Brabant Court, 
Philpot Lane, EC. 





J. & H. ROBUS, 
BUILDERS AND CONTRACTORS 


FOR THE 
ERECTION AND REBUILDING OF GAS 
AND WATER WORKS. 
ESTIMATES FREE 
FOR MAIN-LAYING AND GENERAL REPAIRS 


RETORT-SETTING A SPECIALITE. 





ROBUS’S IMPROVED RETORT-SETTINGS guaranteed 
to carbonize a large amount of coal with a small 
r cent. of fuel. 
N.B.—All kinds of Fire Goods, &c., kept in stock for 
immediate delivery. Orders ers promptly attended to, 


BELL GREEN, CA’ CATFORD, 58.E. 


THE 
NITSHILL COMPANY’S 


DUKE OF HAMILTON’S 


LESMAHAGOW 
CANNEL COAL. 


AGENT: 


JAMES M‘KELVIE, 
HAYMARKET, 


EDINBURGH. 














= grant 


nt STANDARD GASOMETERS | 


GLOVER 


PATENTEES OF THE 


FOR THE ENGLISH GOVERNMENT 


AND OF THE DUPLICATE COPY 


Presented by Her Majesty’s Government to the French Government, 


_AND ane OF 





RANELAGH WORKS, RANELAGH ROAD, PIMLICO, LON DON, | $.W. 
236, GEORGE STREET, GLASGOW, & 30, LANCASTER AVENUE, MANCHESTER. 








£69 





> AND FOR THE GOVERNMENT OF THE NETHERLANDS, <& 







S AMSTERDAM, 
1869. 


W. HOVEN & SON, ROTTERDAM, 
COPLAND & McLAREN, MONTREAL 


FOREICN AGENTS 
DAHL BROTHERS, COPENHACEN. | 
A FAAS & CO., FRANKFORT O/M. 
A. DEMPSTER, 57 ELIZABETH STREET, MELBOURNE. 
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JOSEPH AIRD, 
WELLINGTON TUBE-WORKS, TIPTON, STAFFORDSHIRE 


This 

ig 

MANUF. : 
hchvide OF —. 

Full 

—— 






























EVERY DESCRIPTION OF TUBING, GAS, STEAM, HYDRAULIC TUBES AND FITTINGS, 
EITHER BLACK, GALVANIZED, OR ENAMELLED HOT WATER TUBES AND FITTINGS, 
CORE BARS, COILS, COCKS (IRON OR BRASS), 

CHANDELIERS; &c., GAS-FITTERS’ TOOLS, GAS TONGS, STOCKS, TAPS, DIES, &c., &c., 
HANDRAIL TUBINGS, IRON AND BRASS, PLAIN OR TWISTED, 








LAMBERT BROTHERS, WALSALL. |:= 
ALPHA TUBE & FITTING WORKS =i 


Manufacturers of W. J. WARNER’S PATENT MARKET GAS STAND-PIPE, 
Now ready, GAS CHANDELIER BOOK (Reduced Prices), 7s. 6d. 








Messrs 

GAS PURIFICATION. n 
OXIDE OF IRON. 3 

COOKE BROTHERS = 


ARE NOW SUPPLYING THE BEST IRISH NATURAL OXIDE OF IRON EVER IMPORTED, 


Prices, Samples, and Analysis on application to 
COOKE BROTHERS, 26, 27, & 28, Fenchurch Street, London, E.C. 


THOMAS ALLAN & SONS, , 











IRONFOUNDERS. FOR 
WORKS: 
SPRINGBANK FOUNDRY & NORTH WOODSIDE FOUNDRY, mis 
GLASGOW ; wl 
BONLEA FOUNDRY, STOCKTON-ON-TEES, _M 
| Manufacturers of WE 
CAST-IRON GAS AND WATER PIPES. 
SIZES: } to 12 inches at GLASGOW. CH 
“ 13 to 10 pt STOCKTON. Anc 
A LARGE STOCK KEPT, AND PRICES MODERATE. so 
| INR: 
Freight to London, in the Stream, 10s. per ton from Stockton; RE 
15s. from Glasgow. IN 
AP, 





AGENTS FOR LONDON AND THE SOUTH OF ENGLAND: vill be fo: 


THE THAMES BANK IRON COMPANY, UPPER GROUND STREET, LONDON, 8.E. 
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| WELLS, BIRCH, RYDE, and CO., Limited, 
HOYLAND SILKSTONE COLLIERIES, 


Near BARNSLEY, 


is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL. . 
Oe eality of this Coal for Gas purposes, if equalled, is not excelled by any on record, and the Coke competes successfully with best 
"See Mining Journal, Aug. 11, 1877. 
Prices quoted pen i Railway Station, or F.O.B. Hull, Grimsby, Goole, Keadby, Liverpool, and Fleetwood. 
Fall particulars will be sent on application to above address. , 


~ LIVESEY’S PATENT WASHER. 


This apparatus effects the most intimate contact between the liquor with which it is supplied and the gas passing through 
it, resalting in the complete removal of all particles of tar, increasing the ammonia strength of _the scrubber and condenser liquor, 
iad removing a large proportion of other impurities—notably, carbonic acid, The Washer is intended to work in conjunction 
with & scrubber. ft occupies little space, and is inexpensive. It has been in successful constant use for nearly three years, 
oes not become ¢logged with tar or corroded by the action of the liquor or gases, it gives three inches of pressure; and only 
weeds a bupply of liquor to keep it in regular action without any further attention. 














For Particulars and Prices apply to 
Messrs. DEMPSTER AND SONS, ELLAND, HALIFAX, for the North; _ 
Messrs. BAILEY, PEGG, AND CO., Bankside, LONDON, S.E., for the | ith ; 


e+ 
Messrs. WILLEY AND CO., Commercial Road, EXETER, for West of England aid Sduth Walés; 
Or to the PATENTEE, 589, OLD KENT ROAD, LONDON, S.E. 


METALLIC OXIDE PAINT, 


Specially adapted for painting Iron and Woodwork in and about Gas-Wrorks, as it is not affected by the ammoniacal gases always present, but will keep its 
Pra 4 Hardness under the most trying circumstances; it forms a very hard surface, and effectually prevents iron from corroding ; it will not crack t 
blister, and resists alike the heat of summer and the cold of winter. 
ed extensively throughout Lancashire, Yorkshire, and neighbourhood. Among our customers are the following :—The Manchester and Salford Corporations ; 
nh Clepentos at Rochdale, Sowerby Bridge, Halifax, Stalybridge, Blackburn, Leigh, St. Helen’s, &c, 
Supplied mixed ready for use, or in stiff paste, 


J.E. WILLIAMS & CO., VICTORIA PAINT WORKS, COLLYHURST, MANCHESTER. 


EDWARD COCKEY & SCNS, 
CAS ENCINEERS, FROME SELWOOD, 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


APPARATUS CONNECTED WITH GAS-WORKS. 


THE ORIGINAL PATENTEES AND MANUFACTURERS OF THE 


DRY-FACED VALVES 


FOR PURIFIERS, GASHOLDERS, BYE-PASS, AND OTHER ARRANGEMENTS 
REQUIRING VALVES IN GAS-WORKS. 


The Faced Valves, as made by the Patentees, continue to give great satisfaction, and they are being used extensively by many 
ofthe best gas engineers of the day. 

They are more easily repaired than any other kind of Valve in use, and can be re-ground in a few hours without removal, and 
nide perfectly gas-tight. 

References can be given to many Engineers of high standing, who will testify as to the favour in which they are held. 


MANUFACTURERS ALSO OF SUPERIOR WOOD GRIDS FOR PURIFIERS; SCRUBBERS, &e. 


WEST’S GAS IMPROVEMENT COMPANY, 


LIMITED, 


ARE NOW PREPARED TO SUPPLY AND ERECT THEIR PATENTED MACHINERY FOR 


CHARGING DRAWING GAS-RETORTS, 


And to enter into arrangements with GAS COMPANIES for its use upon moderate 
terms of Royalty. 





— 














The Patented Machinery has secured the approbation of all Engineers who have visited the MAIDSTONE GAS-WORKS, 
where it is in full operation, and may be inspected at any time on application to the Manager. 
The advantages attending its use are— 


INCREASED VOLUME OF GAS PER TON.—INCREASED YIELD PER 
RETORT.— INCREASED BULK OF COKE FOR SALE. REDUCTION 
IN LABOUR AND LESS DEPENDENCE ON SKILLED STOKERS. 

AP es . . . . . ’ . 
rl be forwarded on applicetion to the MANAGING DIRECTOR, Maidstone,” Communications way also be addressed to 


the Consulting Engineer, R. P. SPICE, I>, M. Inst. C.E., 21, Parliament Street, London, S.W., or to the 
Engineer and Analyst, F. W. HARTLEY, Esq., A. Inst. C.E., 55, Millbank Street, London, & W. 
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“GAS PURIFICATION | 


OXIDE OF IRON. 








GAS PURIFICATION & CHEMICAL Co, Loom 


PALMERSTON BUILDINGS, OLD BROAD STREET, LONDON, E.C. 


JOHN WM. O’NEILL, Managing Director, 


ROBT. DEMPSTER & SONS, 


GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 





MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; 


Ree See CONTRACTORS FOR THE 
ANO PARLIAMENTARY 


Grrvicarionecomouctea ERECTION OF PUBLIC AND PRIVATE CAS-WORKS, 
Plans and Specifications Prepared, and Illustrated Catalogues forwarded on application. 


FOULIS’S PATENT STOKING MACHINE 




















~~ SIDE ELEVATION OF DRAWING MACHINE. END ELEVATION. 
(The Charging Machine will be Illustrated in next week's Advertisement.) 


Makers: TANGYE BROTHERS and HOLMAN, London and Pirmingham; ADAM WOODWARD and SON, Manchester; 
ROBERT LAIDLAW and SON, Glasgow; MASCHINENBAU-ACTIEN-GESELLSCHAFT HUMBOLDT, Kalk ‘bei Deutz; 
Or all particulars may be had from JAMES WOTHERSPOON, 31, St. Vincent Place, Glasgow. 





WILLEY & COMPANY, 
GAS ENGINEERS, 
WORKS: COMMERCIAL ROAD, EXETER, 


Invite THE ATTENTION oF Gas ComPANIES AND OTHERS FOR THE SUPPLY OF 


EVERY DESCRIPTION OF GAS APPARATUS. 


ENGINEERING ‘DEPARTMENT. 
NEW GAS-WORKS erected complete. Plans and Estimates furnished. MAINS, METERS, SERVICES, LAMPS, &. 
adapted for Towns of any size. Gas Companies advised on Improvements, Extensions, and Alterations of Works. 


GASHOLDERS AND TANKS. 

RETORTS and RETORT-HOUSE FITTINGS, CONDENSERS, SCRUBBERS, ENGINES and EXHAUSTERS, PURI 
FIERS, STATION-METERS, GOVERNORS, VALVES, &c. 

METER DEPARTMENT. 

They beg special attention to the excellence and superiority of their WET and DRY METERS, several thousand being now it 
use by many of the largest Gas Companies in the West of England and South Wales. Warranted to measure correctly, ee not to 
vary. Their acknowledged superiority has brought them into general use more rapidly than any Meters hitherto manufac A 
guarantee of Five years tendered with each Meter. 

GAS-FITTING DEPARTMENT. 

An extensive variety of Choice Designs in CHANDELIERS, PENDANTS, BRACKETS, STAR and SUN LIGHTS, 
MEDLAVAL FITTINGS for CHURCHES, &c. 

PATTERN-BOOKS and PRICE LISTS furnished. 

ge PLEASE NOTE THE ADDRESS— 


GAS ENGINEERING WORKS, COMMERCIAL ROAD, EXETER. 


ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE, 
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ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET AND DRY GAS-METERS, 
, STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 


J.T. B. PORTER & CO., 
GAS ENGINEERS & MANUFACTURERS, 
IRONFOUNDERS AND CONTRACTORS, 


GOwWTS BRIDGE WORKS, 
LINCOLN. 








LONDON OFFICES: 1, WESTMINSTER CHAMBERS, S.W. 


ESTIMATES FOR GAS-WORKS OF ANY SIZE. 
REFERENCES TO 500 WORKS ALREADY ERECTED. 





¥.B.—All Chintnitentions to be addressed to put FIRM ONLY. 


J.% J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER-WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE ONLY; 
ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS; 


ROUND STATION -METERS, 
ON CAST-IRON STANDS. 
























| ! ee i — - 
y ATTN TN 
ELATED TTT Timi nt I a 


> i SS 








SQUARE STATION-METERS, 
WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COOKS, &c. 
GAS COOKING APPARATUS. 


Home and Foreign Orders promptly attended to. 
All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock. 
Orders almost invariably despatched on the day of receipt. 
TERMS, &c., ON APPLICATION, 
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M. BREMOND'S NAPHTHALINE 
GEORGE ORME & CO., PROCESS. 


All negotiations respecting M. Brémond’s patented pro- 
cess for preventing Deposits of 


NAPHTHALINE 


in Gas Main and Service Pipes should be addressed to Mr. 
W.H. Bennett, 22, Great George Street, WestmInsTER, 
5.W., or to M. Bremonp, Gas Engineer, Compania 
Madrilena de Alumbrado y Calefaccion por Gas, Maprip, 
who may be consulted upon all matters co onnected with 
the Gas Industry. 





C. & W. WALKER’S 
WOOD PURIFIER SIEVES, 


Which have now been used for fifteen years, and their 
advantages and durability fully established. They are made 
entirely by steam machinery in very large quantities a: 
the most moderate cost. 








MIDLAND IRON-WORKS, 
DONNINGTON, Neak NEWPORT, SHROPSHIRE. 
g, FINSBURY CIRCUS, LONDON. 


‘ESTABL ISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woonp SIEVES 
GAS PURIFIERS & SCRUBBERS. 


PROVIDENCE WORKS, 


22, HERMES STREET, PENTONVILLE ROAD 
LONDON, N. 


jay) DEMPSTER & SONS’ 


RENOWNED 












I 


i 


nh 


HWW] MADE BY MACHINERY 
f ( | 
ili 
| Re to Hundreds of First- 
le ee * 7; of Firs 
Hint 
th ees ELLAND, wean HALIFAX. 


if WOOD SIEVES, 
ii «6 CAPABLE OF MAKING 10,000 Feet 
A Engineers. 
CATOPTRIC 


WITH TAPER BARS, 
WEEKLY, 
ROSE MOUNT IRON-WORES, 
STREET 
















The NEW PATTERN 
Is IN USE THROUGHOUT 
CHEAPSIDE. 





Mr. SKELTON, 
37, ESSEX STREET, 
Srranp. 


LAMP-PILLARS, 
GAS-LAMPS, FOUNTAINS. 


Our New and Choice Designs for the above, with prices, 
are forwarded to any part of the world on receipt of twelve 
stamps. Estimates for work at home or ab 


W. T. ALLEN & CO, 


(Late Turner AnD ALLEN), Established 1847, 
GAS & WATER ENGINEERS & CONTRACTORS, 
SOMERSET BUILDINGS, 
LAMBETH HILL, UPPER THAMES ST. 


(Late 203, Upper Thames Street), LONDON, E.C. 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRINC WORKS, 
SHEFFIELD, 
MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 


STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNERS 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 


LONDON WAREHOUSE: 
90, CANNON STREET, E.C. 
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JAMES OAKES & CO., 


ALFRETON IRON-WORKS, DERBYSHIRE, 


anD 

WENLOCK IRON WHARF, 21 & 322, WHARF ROAD, 
BR. .§ beget LONDON, N. 
t their works lange stocks of 7 
an PGONNEEIONS “ab to ° 86 inches in diameter); 
make and supply anks, Columns, Girders = 

Castings required by Gas, Water, Railway, Tele 

Chemieca!, Colliery, and other p mar meg 

CHARLES Horsey, Agent. 





SILICA FIRE.BRICK CO., 
OUGHTIBRIDGE 


Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OR DINAS 
FIRE-BRICKS. Specially adapted for Gas-Retort Fur- 
naces, andfor Siemens’s Gas-Furnaces. Shipments promptly 
executed to London, Liverpool, ull, Grimsby, &c. 


TROTTER, HAINES, & CORBETT, 


BRETTELL’8 ESTATE 
FIRE CLAY & BRICK WORKS, 
STOURBRIDGE. 


Manufacturers of GAS-RETORTS, GLASS-HOUSE 
FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 
Proprietors of 
BEST GLA8SS-HOUSE POT and CRUCIBLE CLAYS. 


Successors to 
E, Baxer anv Co., taTs Brizetey Nix, STarrorpsurex, 


HARPER & MOORES, 


PROPRIETORS OF THE 


BEST STOURBRIDCE CLAYS, 
STOURBRIDGE. 
Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICKES, LUMPS, 


AND CLAY RETORTS 
Of all Dimensions for Gas- Works, 


GLASS-HOUSE POTS & CRUCIBLES 

Of every kind. 
The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. 


GAS AND WATER PIPES. 


WILLIAM MACLEOD & €0., 
23 & 25, OSWALD STREET, GLASGOW. 


CAST-IRON GAS AND WATER 
PIPES. 


me eer toner 














Es 


~ 





DELIVERY F.O.B., GLASGOW. 
Prices ow apvlication. 
SLUICE VALVES. 
The STRONGEST, CHEAPEST, & BEST in the TRADE, 


HYDRANTS. 


The Largest Variety of Improved Designs in the Market. 
mal 





SPROLALITING. 


wLaIOS ‘VALVES for 


= for bond and Sewage, 
to 

RESE vor SLUICES 
AIR VALVES 

RE LUX VALVES. 
BALL VALVES. 


Compound HY DRANTS, 
Straight-way Do. 
Screw-down Do. 
Ball Do. 


Sluice-Valve Do. 
STAND POSTS, various, 
STREET WELLS. 
STAND PIPES. 
PATENT FIRE COCKS 
STAND PIPES‘& JETS: 
HOSE eae and 


REEL’ 
LEATHER & CANVAS 


| SCREW COCKS and 
FERRULES. 


Tested with 600 to .000 
feet head of pressure, 





J. BLAKEBOROUGH & SONS, 
Commenctat Brass aND Inon Works, t BRIGHOUSE, 
Woopnouse Iron Works, RKSHIRE. 

Contractors to bag Britieh and pain ‘Grama 
Don OFFIC 
5, WESTMINSTER CHAMBERS. VICTORIA 8T., 8.W., 


slow, with the same 


Has a lead on the 
slide-valve, 


durable. 


F. & C. OSLER, 


45, OXFORD STREET, LONDOX, W. 
MANUFACTORY AND SHOW-ROOMS; 
BROAD STREET. BIRMINGHAM, 
EsTaBLisHED 187, 
MANUFACTURERS OF CRYSTAL GLASS CHANDELiE;: 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 
TABLE GLASS OF ALL KINDS, 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMP, 











THE HORSELEY COMPANY 


LIMITED 
TIPTON, STAFFORDSHIRE. 


LONDON OFFICE: 
6, WESTMINSTER CHAMBERS, VICTORIA STREET, 
GAS ENGINEERS, IRONFOUNDERS, &c, 


MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, 
PURIFIERS, SCRUBBERS, MAINS, RETORT-LIDS, PLAIN AND DISHED, 
LAMP-POSTS, PIPES, 


AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 
MAKERS OF ROOFS, BRIDGES, &e. 


S. OWENS & CO. 
WHITEFRIARS STREET, LONDON, E.C., 


HYDRAULIC ENGINEERS, 
AND MANUFACTURERS OF 


PUMPING MACHINERY of every Description, 


SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 


BLAKE’S PATENT STEAM- PUMPS, 
More than 10,000 in use, 


ESPECIALLY ADAPTED FOR USE IN GAS AND CHEMICAL WORKS, FOB 
PUMPING TAR, WATER, AMMONIACAL LIQUOR, ACIDS, &c. 
The following are some of the prominent advantages of the 
BLAKE PUMP:— 





It will start at any It is interchange 
point of stroke. able in all its work- 
ing parts. 
It has no dead Te-will delivermen 
ey water than any other 
It works fast or pump. 


It is made of best 
materials in the most 
workmanlike mal- 
ner. 

Can be worked st 
20 strokes per hout, 
or 200 strokes pé 
minute. 


certainty of action. 


It is economical. 


It is compact and 





This Ilustration represents Boiler-Feed Pumps, Sizes Nos. 1, 2, and 3, with Hand Lever for 
working Pump when Steam is not available. 


SOLE MANUFACTURERS OF 


MANN & OWENS 


IMPROVED PATENT GAS-VALVES. 





PRICED LISTS AND FULL PARTICULARS FURNISHED ON APPLICATION. 





Where Samples may be seen. 
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TANGYE BROTHERS AND HOLMAN, 


CORNWALL HOUSE, 35, VICTORIA ST., LONDON, E.C 


(LATH OF 10, LAURENCE POUNTNEY LANBE.) 


sQLE MAKERS OF MORTON'S PATENT SELF-SEALING RETORT-LIDS, 


WITH HOLMAN’S PATENT ECCENTRIC FASTENINGS, 
Anti-Friction Catches, and LIN. ew Self-Adjusting Crosarert 
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Instantaneous Sealing cffected. No Luting. No Duplicate Lids required, 
Holman’s New Self-Sustaining Cross-Bar ensures freedom of Joint, and maintains parallel position of the Lids. 

Since their introduction in 1869, these Patent Retort-Lids have been thoroughly tested, being now in use in nearly all the priocipal Gas-Works in 

London and the Provinces. 


T, B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 












































































































































;, sECTION AS THE RETORT (see Illustrations above), as well as brin 
’ ging the Mouthpiece 
HE), @ fom the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 
Continent, and in the United States of America. Among others they have been adopted 
by the following Gas-Works: — ete 

e Gaslight Compan Fulham; Bromley-by-Bow; Di 
‘ And also _ ‘the Gas-Works at Richmona, Maidstone, Gloucester, a! Portecs. Maubate Uren Tho tee pry (Holland 
—— + 
HUNT’S PATENT EQUILIBRIUM CGAS-GOVERNOR. 
These Governors have been adopted by many | Gas 
Governor a Throttle-Valve is substituted for the ordi- iy y leading 
C., ele eg + he all external communications being avoided Companies, among whom are the following:— 
y placing By Me = —_ ag By ne — The Gaslight and Coke Co. (9), The London Gas Co. (3), and 
ve- am ed : : 
ps spon steal centres, upon high it is accurately balanced and at Abergavenny, Arundel, Birmingham, Cannés (France), 
tums freely, The friction in working is thereby reduced toa Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
ninimum, This Governor is extremely sensitive to alterations (France), Monmouth, Newcastle-on-Tyne, Oxford, Plymouth, 
n, sfinlet or ~egaad pressure, and renders a large actuating holder Rochdale, Windsor, &c. 
f this t he ordi 
Th advantages of this arrangement over the = 
I pnp edantags of hs ae TESTIMONIAL, 
A Its sensitive action prevents oscillation. The Gaslight and Coke Company, 
’ ze self-adjusting—é.e., it maintains a steady pressure under 9, Water Street, New Bridge Street, 
ot lonet pressure or a fluctuating consumption, oe we ee E.C., Feb, 27, 1876. 
ted to th llest : SSUES 45D Eee 
PO “Det Gubler be from leakeg e throngh insufficiency __ Gentlemen,—The two 24-inch and three 86-inch Hunt's 
of seal, tilting, &c., is entirely avoided. Equilibriam Governors supplied by you, and fixed in the valve- 
he The valve portion being separate from the holder, it can be rooms at Whitechapel, Goswell Road, and Blackfriars, are 
handled and ‘fixed like an ordinary Slide-Valve direct in the working very satisfactorily. 
main; and the holder —> placed at an fae me ree Yours truly, 
mmediately above it. cost is thus materially redu an 
nge- tisjnosavgnience of heavy lifts done away with. (Signed) Joun Jomnson. 
ork. king parts likely to get out of order. 
, ee niitiessimeiueanian PRICES AND FULL PARTICULARS ON APPLICATION. 
more 
yther 
best 
Diameter} Diameter Gallons of 
most of of Len Water 
nan- Steam | Water Stroke per Hour, In use in a Hundred Gas-Works in the United 
Cylinder. | Cylinder. * | Approximate. Kingdom for Pumping Ammoniacal Liquor, Water, 
or Tar. 
vil Fle] 
Messrs. Burt, Boulton, and Haywood, Manufac- 
ar e 2} 12 1,250° turing Chemists, have over Forty “ Special” Steam-~- 
pe 4 8 12 1,830 Pumps in use at their several large Tar-Works. 
~ 4 12 8,250 
5 | $ | & | Son. area > 
‘ Two Hundred Sizes made. Those in Table o 
Hi 4 2 Hef site on the leading Sizes for use in Gas-Works end 
8 6 12 7,880* Chemical Works. 
7 7 12 9,750 
10* 7 

















* These Sizes being usually selected for pumping Tar and Liquor, are always in me or nearly ready, fitted with all pump details in iron, and extra length distance-piece between 
steam and pump cylinder, at a small extra cost. 
TANGYE'S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; CORNISH, VERTICAL, & TUBULAR BOILERS; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &c. 
FULL PARTICULARS, ESTIMATES, CATALOGUES, ETC., ON APPLICATION. 
















THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, = [May 21, ig7g, 
ttt 
New York. 1853. 





i \s 


> 
2 
» 


Dublin, 180 The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS~METERS, 


The latter being the Highest Medal awarded for 
My Dry Gas-Meters by the Imperial Commissioners for the 
a Universal Exhibition, Paris, 1867. 


THOMAS GLOVER & CO.,, 
DRY GAS-METER MANUFACTURERS. 
214 10 222, ST. JOHN STREET, CLERKENWELL GREEN. 
LONDON, E.C. 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS, 


Ist, Are a remedy for all the defects of Wet Meters; 
2nd, Are suitable for all climates, whether hot or cold; 
3rd, Incur no loss of Gas by evaporation; 
4th, Cannot become fixed by frost, however severe ; 
5th, Are the most accurate and unvarying measurers of oo: 
6th, Prevent jumping or unexpected extinction of the Lights 
7th, May be fixed either above or below the level of the Lights; 
ath, a ah " cee ag veo with, ‘oy enn damaging the outer case; : 
, much longer than Wet Meters; 
10th, Will not cost aber tices one-half for repair that Wet or Water Meters do; 
Are upheld for five years without charge. 


‘WILLIAM PARKINSON anp 
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HUNT'S PATENT IMPROVED ey gaenrcapara METER. § an: 


PRESSURE REGISTERS, EXPERIMENTAL APPARATUS, GAUGES, WATER- METERS, 
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In this Meter, the action of the measuring- 
drum is reversed. By this arrangement an 
improvement is effected in the registration at 
high speeds, which, in many tests, has not 
varied from the smallest light to three times 
the capacity of the meter. It works equally 
well under all pressures. The range of error 
between the high and low line is much smaller 
than that allowed by the ‘Sale of Gas Act.” 











The Meter has been critically tested, and 
most favourably reported upon by official Meter 
Inspectors in London and Birmingham. 

W. PARKINSON and CO. have made 
arrangements for the manufacture of these 
Meters, both in tin and cast-iron cases, and for 
the alteration of old ones to this principle, 
which is confidently recommended as possessing 
every quality that can be desired by Gas Com- 
panies, Corporations, or Private Consumers. 


SOTTACE LANE, eit7 ROAD LONDON, E.C. 
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Circular to Gas Companies. 


We have had some experience of “ Regulations ” Bills in this 
country ; but our American brethren—the Gas Companies in 
New York State—are just now exposed to an infliction of the 
sort, with which we in this country have had nothing to compare. 
A Bill has been introduced into the State Legislature, which, in 
the first place, proposes to fix the price of gas according to the 
population of the-district in which the Company exist. There 
8 some reason in this, which is recognized here ; for a sparsely 
populated district cannot possibly be supplied so cheaply as one 
densely inhabited. But there are other things, besides the 
density of population, which govern the cost of gas, and must 
necessarily interfere with the price. We are not informed what 
differential rates the Bill proposes to inflict on Companies who 
supply a population of, say, 10,000 or 100,000. We may, how- 
ever, in broad terms, admit that, all other things being equal, 
the latter number should be supplied with gas cheaper than the 
fomer. The Bill introduces a startling novelty in the standard 
for estimating the illuminating power of the gas. It proposes 
to enact that gas of siteen-candle power shall be furnished ; 
but the standard candle is to burn at the rate of 132 grains per 
how, Thus the gas must really have the illuminating power 
of, at least, eighteen candles, estimated by our standard candle 
burning 120 grains per hour. Why this number has been 
chosen—unless it be to plunder the Gas Companies—we do not 
know. Of course, a candle may be contrived to burn, as near 
48 possible, 132 grains per hour; but there can be no sub- 
stantial reason for varying a standard which is now common to 
all parts of the world. The most extraordinary part of the Bill 
s, perhaps, the section which proposes that consumers shall not 
be compelled to pay for gas supplied to them below the standard 
quality, and that the Company shall be mulcted in a fine of one 





hundred dollars forevery default, which fine is to go tothe informer. 
We believe the arrangements for testing gas in New York City 
are very good; but the “informer,” in some of the smaller 
towns in the State, might be a very troublesome character. The 
wonder is that a Bill of this absurd and monstrous character 
should, even in the Legislature of New York, have passed to a 
third reading ; that it will become law, we cannot believe. 
Such an Act, if fully carried out, would of necessity shut 
up every gas-works in the State ; but the probabilities are that 
the threatened legislation is only intended as a means of ex- 
torting money from the Gas Companies. Some dollars and 
cents will probably square the whole business, and the trading 
politicians will go home perfectly satisfied with having done 
their duty—to themselves. 

Complaints are made of a nuisance produced at the gas- 
works of the old Ratcliff Company. Long experience has 
taught us that these complaints are almost invariably exaggera- 
tions. That a smell which some people dislike is produced, 
we shall not dispute; but that this is at all disgusting, or in 
any way prejudicial to health, we emphatically deny. An 
attempt has been made to induce the Metropolitan Board of 
Works to prosecute the Company for a nuisance ; but the Board 
acknowledge that it is not their duty to take proceedings. If the 
Vestry of St. George’s-in-the-East choose to do so, they must 
take the risk. It seems perfectly clear that the nuisance, if 
any, is but slight, and the cause of it already in the course of 
removal. 

That very singular body, the Select Vestry of Richmond 
(Surrey), have been, as they suppose, making an experiment 
with the average meter system. They placed meters in the pro- 
portion of one to sixty-three lamps, and seem astonished when 
they are told that meters fixed in this proportion cannot be 
depended upon to furnish a reliable average. One to twelve 
lamps is ordinarily employed ; but one to twenty has sometimes 
been used. The latter, however, is, in our opinion, too large a 
number, except under particular circumstances. The Richmond 
Vestry object to spend more money on meters, and have referred 
the question of the adoption of the average system to the con- 
sideration of a Committee. They may be perfectly content with 
the supply as furnished by the Company, certain that, if one 
lamp burn less gas than is contracted for, at least two others are 
consuming a great deal more. We have not the smallest objection 
to Vestries exercising the utmost economy they can in the con- 
sumption of gas in the public lamps, but we cannot allow this 
economy to be practised at the expense of Gas Companies, 

With the consent of the ratepayers, Local Authorities may 
economize as much as they please when they themselves are the 
purveyors of Gas. The Corporation of Birmingham are, for 
instance, economizing, and the Watch Committee of that town 
save £1000 a year by extinguishing the street-lamps at two o'clock 
in the morning ; but various evil results follow. Mr. William 
Sykes is abroad, and burglaries are not unfrequent. Strange to 
say, the police sergeants are unable to find the constables in the 
darkness—a fact at which we, with our knowledge of London 
streets, in a tolerably full light, are not at all astonished. Theso 
foolish economies only bring ridicule and disgrace upon ‘the 
Lighting Authorities. That a large quantity of gas is needlessly 
consumed in the early hours of summer mornings we willingly 
admit, but paltry savings like that attempted in Birmingham only 
bring contempt on the Local Authority... In winter, the working 
man who has to start for his shop before daybreak needs gas to 
light his way, and to deprive him of its help entails a serious 
inconvenience. 

We have before referred to the gas accounts of the Corporation 
of Rochdale, which, as we have said, show very favourable results 
from the past year’s working. That the revenue should have 
been reduced is not surprising when we consider the reduction 
in the price made in 1877. It is, however, gratifying to notice 
the decrease in the working expenses recorded, as compared with 
the previous year. Thus we find that in 1876 the wages of 
stokers amounted to £3819, while last year the sum of only 
£3158 was expended under this head. The result may, perhaps, 
be ascribed in part to the use of Foulis’s hydraulic stoker. ‘The 
cost of purification was also reduced from £1062 to £525—a very 
satisfactory result, if the gas was as well purified as in the previous 
year. Last week we remarked on the amount of profit, and 
wondered how it was to be applied. True, it amounts to but 
five per cent. upon the present estimated capital ; but even this 
is too much. 

It seems to have been resolved by the Brighton Town Council 
that the Gas Companies within their limits are effete under- 
takings, and, therefore, they will make no attempt to purchase 
them. The grapes were beyond the fox’s reach, and, therefore, 
Reynard decided that they were sour. ‘The idea of resuscitating 
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the old Aldrington undertaking, and by this means enabling the 
Corporation to compete with the existing Companies, is quite 
worthy of a Town Councillor, who would see with satisfaction 
the streets torn up in every direction to gratify his favourite 
whim.- The scheme, however, could not be revived without the 
sanction of Parliament, and the Legislature never allows Local 
Authorities to compete with Companies. Councillor Savage is 
perfectly right when he recommends his brother Councillors to 
take notice of the electric light, and advises them to abstain 
from gas manufacture. The worthy Councillor is a far-seeing 
chemist, who, no doubt, knows all about it. The Corporation 
had better at once make an experiment by illuminating the 
dome of the Pavilion with the electric light. They may thus 
acquire a knowledge of the relative cost of electricity and gas. 

The Town Council of Winchester; contrary, we are certain, 
to the wishes of the inhabitants, have decided on lighting the 
city with oil for another year. The Gas Company refuse to 
eontract for a shorter period than three years, and the ‘town 
Council decline to make an agreement for a longer term than 
one year. We may suppose that the Council expect gas to 
become cheaper and cheaper every year, and for that reason 
abstain from making a long contract. There is besides the 
bugbear of the electric light, which all enemies of Gas Companies 
affect to believe in. The Companies, however, are not so easily 
frightened. They can regard the advent of the electric light 
with perfect equanimity, and are, of course, not disconcerted by 
the appearance of sooty oil-lamps. ‘The Winchester Gas Com- 
pany made a really liberal offer; but its acceptance would have 
involved an expenditure on the part of the Council to undo 
some of the work which they had done. This was too bitter a 
pill for the majority of the Council to swallow. So the rate- 
payers are forced, by their obstinate representatives, to submit 
to the half-relieved darkness, against which they have almost 
unanimously protested. 

The Local Government Board have sanctioned the borrowing 
of £71,000 by the Corporation of Stafford, to purchase the under- 
taking of the Stafford Gas Company. ‘The Shareholders will, 


therefore, be paid off at once, and the Company dissolved. 

The auction clauses are being applied by Mr. Raikes’s Com- 
mittee in what we might call a somewhat capricious manner. 
The York United Gas Company, whose Bill proposes to limit 
the dividend on new capital to five per cent., have escaped these 


clauses altogether. The Radcliffe and Pilkington Company, 
whose wish was to raise £120,000 entitled to seven per cent. 
dividend, have the auction clauses applied in respect of 
£80,000 of the new capital, while £40,000 remains to be dis- 
tributed amongst the existing Shareholders. ‘The reasons the 
Committee give for this are, that the Company supply a sparsely- 
populated district of large area, extensively undermined, which 
occasions a considerable loss from leakage. It seems also that 
the dividends of the Company have been but small, and at all 
times uncertain. It may be that in this case under the 
operation of the auction clauses, the present holders will be 
- able to obtain new shares at something less than par, unless 
outsiders are willing to pay a high price for low and irregular 
profits. 

At Shrewsbury, the Shareholders of the Gas Company were 
recently called upon to decide whether a portion of the new 
capital authorized by their Act, just passed, should be offered to 
the public by auction or tender. It was decided to put them 
up to auction, which, perhaps, is the best way of getting the 
longest price. 

We commence to-day our report of the recent meeting of the 
West of Scotland Association of Gas Managers, and publish in 
the present number a useful and suggestive Address by the Pre- 
sident, Mr. M‘Gilchrist. He brings forward two or three prac- 
tical points. There is, for instance, a question of the desirability 
of keeping in the gas the vapours of naphthas, which, condensed 
into liquids, flow into the tar-well, for the advantage of the tar 
distiller. There could be no question that the idea which is 
prevalent at the present time—viz., that of separating the tar from 
the crude gas at as high a temperature as possible—will, if carried 
into practice, assist in keeping the naphthas in solution in the 
gas; but, then, it must be remembered that gas carrying a large 
quantity of naphtha vapours will not stand much scrubbing with- 
out a decided loss of illuminating power. Some means must, 
therefore, be used for removing as much ammonia as possible 
before the scrubber is reached. It is not for us to pick out a 
process, from the many before the profession which promise to 
accomplish the desired end. Mr. M‘Gilchrist seems to think that 
the Metropolitan Gas Companies will soon be reqnired to in- 
crease the illuminating power of the gas they supply. Our own 
opinion is, that Scottish Companies: will be compelled, by the 
failure of rich cannel, to reduce the power of their gas before 
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we in London increase ours. Nevertheless, so soon as we ayp 
shown a process which will enable us to raise the illuminating 
power of gas from common coal, we shall be very happy to 
adopt it; it being thoroughly understood that the better the 
gas the more money the public will have to pay for it. There 
are two or three other points in Mr. M‘Gilchrist’s address which 
we should have been glad to notice, but space fails us, 

The paper read by Mr. Aitken, “ On the Influences of Aqueoys 
“and Other Vapours on Illuminating Gas,” also possesses many 
points of interest. We confess we do not quite understand 
the experiments on the influence of benzole and light naphtha 
vapour on illuminating power. They are, we rather think, 
opposed to general experience. That. 1°6 gallons of light 
naphtha should cause an increase of illuminating power in ten 
thousand cubic feet of gas equal to that produced by 2 gallons 
of benzole, is remarkable. ‘The influence of aqueous vapour, as 
determined by Mr. Aitken, is well worthy of attention, although 
it is of little practical importance, inasmuch as gas cannot be 
kept dry. Atmospheric air acts, it would appear, as a simple 
diluent, and beyond .this it has no special influence, as some 
have supposed it had, in reducing the illuminating power of the 
gas. We are sorry that Mr. Aitken did not extend his experi. 
ments to the determination of the influence of carbonic acid op 
illuminating power, for we have a strong suspicion that erroneous 
notions prevail on the point. It would be well worth the while 
of any Gas Manager, who has apparatus and leisure, to make 
careful experiments on this matter. 

We call the attention of our readers to the issue, this day, of 
the First Volume of our Treatise on the Manufacture and Dis. 
tribution of Coal Gas. It is a handsome book (of four hundred 
and sixty pages, illustrated by five hundred and twenty-one 
woodcuts and thirty-seven page engravings) bound in morocco, 
with cloth sides, and gilt edges, and would form an ornament in 
the library, and useful guide in the office, of every Gas Engineer, 





Water xnd Sanitary Notes. 


Ir is never safe to prophesy till after the event. Misled by the 
papers of the House of Commons, we announced, last week, that 
Sir J. M. Hogg had withdrawn the Water Bills of the Metro- 
politan Board. Home Rulers, however, interfered, and the 
honourable baronet had no chance of bringing forward his 
motion. Others have stood in the way since, and Sir J. M. 
Hogg is now laid up with the gout, so we shall not pretend to 
say when the Bills will be withdrawn. It is enough for us to 
know that they are doomed. 

The Metropolitan Board of Works seem incapable of taking a 
hint. The Home Secretary has told them, in tolerably plain 
language, that he is not satisfied with the Bill they have pn- 
moted for the Prevention of Thames Floods; and, at the same 
time, has intimated that he desires to see a Bill introduced to 
carry out the suggestions of the Select Committee of last year. 
The Board, however, have decided on writing to Mr. Cross, to 
ask him to more explicitly state his objections to their Bill, One 
of two things will happen—either the Board will receive a 
severe snubbing from the Home Secretary, who may bring ina 
Bill to carry out his own ideas, to resist which the Board will 
be powerless ; or the unfortunate people on the south side of 
the river will be exposed for another year to all the risks of 
damage and discomfort by floods. 

It would appear that the Corporation of Liverpool are con- 
sidering a scheme for taking fifty million gallons of water daily 
from the Vyrnwy, one of the feeders of the Severn. This has 
alarmed the Severn Conservators, who protest, and are anxious 
to know what amount of compensation water they are likely to 
get. It seems that only two hundred million gallons of water, 
in ordinary seasons, flow over Digle’s Weir, between Shrewsbwy 
and Worcester, and thus the abstraction of fifty million gallons 
above this point is a very serious matter. We do not know 
whether or not the Liverpool Town Council have decided on 
attempting to carry out this scheme, but if they have they ar 
certain to meet with great opposition. 

Speaking of Liverpool reminds us to call attention to a very 
interesting essay, by Mr. Parry, C.E., of that city, on Water 
Power in Liverpool. Few people reflect that the streams which 
flow silently under our streets are capable of being utilized to 
exert an enormous amount of mechanical power. They are 8° 
utilized to a small extent in the Metropolis. Hydraulic lifts, 
and hydraulic engines for organ-blowing, are not uncommon, but 
might be more extensively employed. ‘The worst part of it 8 
that’ the water used in this way is, for the most part, lost, and 
we have not in the Metropolis a sufficient supply to be able to 
spare much to drive machinery. Other cities and towns are, 
however, more favourably situated ; and, with an abundant 
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supply of water, might be able to spare a good deal for Corres p ondence. 


mechanical purposes. Mr. Parry, of course, refers to that 
inexhaustible source of power the tides, which, when coal 
begins to fail us, will, no doubt, be made to do much of our 


work. 

We refer once more, with some reluctance, to the Stockton 
and Middlesbrough purchase, for we do not like to exult over 
the unfortunate Oorporations. Now that everything is accom- 
lished, except the settlement of the inevitable bill, the pro- 
yoters of the scheme begin to recriminate. It is alleged that 
at one period in the course of the negotiations a somewhat 
informal offer for the sale of the undertaking was made for the 
consideration of £550,000. This price, however, was considered 
too high by some members of the Committee, who were in 
attendance in London, and who objected to close the bargain 
without consulting the ratepayers. The parliamentary proceedings 
were, therefore, continued, with a result which our readers know. 
The ratepayers, who were not consulted, have now a heavy burden 
to sustain for some years to come. We are very sorry for them, 
and are only inclined to blame their representatives, who neg- 
lected to keep the last commandment, which says, “* Thou shalt 
“not covet thy neighbour’s”” goods. 


Baron Norton, relieved from the cares of office, has time to 
devote to his own private affairs, and the first result is a letter 
toa Birmingham contemporary, complaining that an overflow of 
the Tame has flooded his meadows with Birmingham sewage, 
and completely spoilt his crop of grass, which is now worth 
nothing for mowing or pasture. This is bad news for the Cor- 
poration of Birmingham, who may perhaps hear something more 
of the matter. We have, at present, of course, only heard one 
side of the story. It may be shown that the mud deposited 
upon the noble lord's meadows was not contributed by Birming- 
ham sewage, but was derived from quite a different source. We 
are given to understand that the sewage has, for a long time 
past, been most perfectly clarified ; but it may be that, with an 
overwhelming amount of storm water running through the 
sewers into the tanks, the process of purification may not have 
been so complete as could have been desired. These accidents 
will probably always happen at times, until means are taken 
to separate storm water from sewage. 





Sociéré TecHNique pr L'INDUSTRIE pu Gaz EN Franck.—The Presi- 
dent has addressed a circular to the members, informing them that the 
meeting of the Society is fixed for the 24th of June and following days. 
The members of the British Association of Gas Managers who may be in 
Paris at that time are invited to be present. The Committee have decided 
to postpone until the 3lst inst. the term previously fixed for sending in 
papers by candidates for the prizes already announced. 


SourHeRN Association or Gas ENGINEERS aND Manacers.—On the 
Sth inst. the quarterly meeting of the members of this Association was 
held at Harrow, when a paper was read by Mr. Brett, of the Hertford Gas 
Company, on “The Steam-Jet Exhauster.” The number of Members 
er was 26,among whom were the Engineer of the Hastings, Tun- 
ridge Wells, and of several of the Southern Gas Companies. The occa- 
sion of the meeting being held at Harrow was that Mr. John Chapman, 
one of the Directors of the Harrow Gas Company, had invited the Associa- 
tion to lunch with him; Mr. J. L. Chapman, his son, the Engineer of the 
Company being the Honorary Secretary. Luncheon was served at Mr. 
Chapman’s house, after which the toast of “Success to the Southern 
Association of Gas Engineers” was given, and was responded to by 
Mr, Eldridge, Engineer to the Richmond Gas Company, and President 
of the Association for this year. The health of the Yost, Mr. Chap- 
man, having been drunk, the Members separated, it being unanimously 
considered the most successful meeting that has been held since the 
formation of the Association. 


Matpen Gas Company AND THE Town Councit.—The Corporation of 
Malden have been erecting a new bridge, and in the course of the necessary 
operations the Gas Company have sustained a considerable loss by 

from their mains, and have been put to expense in relaying pipes, 
for which also they claim compensation. At the meeting ~ the Town 
Council, on the 7th inst., the River and Bridges Committee reported that 
they had had presented to them by the Gas Semantay two claims—one for 
£50 for loss of gas alleged to have been occasioned through the negligence 
of the Contractor’s servants, and the other for £45 12s. 8d. for rea up 
and re-laying mains; but after mature deliberation the Committee consi- 
dered the Corporation were not liable to either claim, and recommended 
that they be not paid. On the report being brought up, an inquiry was 
made by a Member of the Council as to the reason why the Committee 
had come to such a conclusion. The Town Clerk replied that as to the 
£50 damage to ane and loss of gas it was caused by the Contractor or his 
servants, and there was no doubt as to the law that damage caused by 
those persons could not render the Corporation liable. Then as to the £47: 
the Company laid the new pipes without orders from the Corporation, so 
itwas very certain they could not be liable for them. In the course of a 
ussion which followed, it was urged strongly that some consideration 
was due to the Company, even if the Corporation were not liable, and that 
some compensation ought to be granted. The Mayor, however, explained 
that the Committee had taken the advice of their Clerk, who said they 
Were not liable, and, that being the case, could not compensate, because 
on had no power to make the ratepayers pay gratuities. An amendment 
to the recommendation of the Committee was made, to the effect that the 
Gas Company be paid a fair and reasonable compensation for the loss they 
ered in consequence of the necessity which arose for the old gas-main 
over the bridge being removed, and of their having had to lay a new main, 
and that in assessing the compensation it be taken into account that the 
Gas Company have a new main over the bridge instead of an old one. 
he amendment was lost by seven votes to four, and the original motion 
catzied by seven to three. 





[ We do not hold ourselves responsible for the opinions expressed by 
Correspondents. | 


THE TEMPERATURE OF GAS IN ASCENSION-PIPES. 

Sir,—It is true, as Mr. R. O. Paterson remarks in his letter in your 
last JouRNAL, that the subject of the temperature of gas on leaving the 
retorts, as it is evolved from the coal, is deserving of more attention 
than it has hitherto received. The reflection is one which is applicable 
to the carbonization of coal generally, but I should hesitate to accept 
the inference which Mr. Paterson draws from the experiments he 
recounts. 

If he will pursue the subject further, he will probably come to the 
conclusion that the temperature he found so near to the mouthpiece 
was not that of the issuing gas, but the heat from the retort, or the 
heat transmitted by conduction to the stand-pipe. 

For instance, if a hole were made in the retort-lid, and the mercurial 
thermometer inserted, will it be doubted for a moment what the result 
would be? The instrument would be destroyed, of course, but it would 
be rash to infer that its destruction was due to the temperature of the 
gas rather than to that of the retort itself. The same reasoning applies 
to the ascension-pipe within a short distance of the mouthpiece; the 
intensity of the heat from any source varying, like the power of a 
luminous body, inversely as the square of the distance. 

For the purpose of proving the truth or otherwise of the received 
opinions, I, this morning, asked my friend, Mr. Braddock, of the 
Manchester (Rochdale Road) Gas-Works, to apply a thermometer to the 
gas in the bridges at the top of a few of his ascension-pipes. This he 
did, with the result as follows :— 

Experiment. 2 Cwt. Charges. 





Temperature of the Gas. 


No. 1 Retort charged . L hour 135° Fahr. 
No. 2 - . 3 hours 
No. 3 4, ,, iw » 


” * 

The distance of the point where the thermometer was inserted to the 
mouthpiece averaged about 14 feet, and it will hardly be supposed that, 
within the short space named, the temperature of the gas could have 
fallen from above the boiling point of mercury, or over 652° Fahr., as 
stated by Mr. Paterson, to the rates which I have given, and especially 
when it is remembered that the temperature of the atmosphere over the 
bench was close on 100° at the time the trials were made. I venture 
this latter observation, having clearly in mind the researches of Dulong 
and Petit, who found that the rate of cooling is more rapid at high than 
at low temperatures. 

Some further experiments directed to this question are in progress, 
the result of which I hope to communicate in a future letter. 

THomMAs NEWBIGGING. 
5, Norfolk Street, Manchester, May 18, 1878. 


HOW NOT TO DO IT. 

Srr,—As extensions are a matter in which all Companies, large or 
small, are interested alike, I trust yon will give me the opportunity of 
replying at some length to Mr. Stone’s letter upon this subject, 
inserted in your JourNAt of the 7th inst. 

Your correspondent says : 


1, “I should like to ask whether, in the event of the forecourt, garden, 
or open space being just within the 75 feet, the Company could not insist 
upon the meter being placed at that point, and not, perhaps, at 300 yards 
further distance, or even more, up a coach-road, or through gardens 
leading up to a residence?” 

2. “Suppose a gentleman having a ‘hunting-box,’ approached by a 
carriage road a mile long, and the entrance gate being within 75 feet of 
the Company’s main, I take it that the gentleman would be entitled to a 
supply of gas to his house if he consented to pay. all the expenses beyond 
the a entrance, even though, only for the domestic apartments and 
passages, the revenue might not be more than £15. I cannot help thinking 
that the Company might insist upon fixing the meter at the point where 
their gratuitous duties cease—viz., 25 yards from their main.” 

8. “In my own case a Government establishment is desirous of having 
the meter placed at a point 300 yards from the main; but I am insisting 
upon it being placed at the end of the 25 yards.” 

4. “I know several towns, with small villas from £20 to £80 a year, 
built in their own grounds, where it would cost from 20s. to 40s. to put on 
the services. Possibly the gas in these villas might only be used for a 
few weeks in the year, in the summer season, so that it would be utterly 
impossible that the consumption would repay the outlay.” 

5. “ Undoubtedly, for every additional 10,000 feet of ge sold we have to 
carbonize more coal, pay more wages, and, sooner or later, put up more 
retorts and gasholders. An increased rental and a diminished expenditure 
for coal may arise from several causes—perhaps improved manufacture 
and distributing plant, &c.” 

The clauses in the Act of 1871 relating to this matter are as follows :— 

* Clause 11.—The Congeny shall give, and continue to give, a supply of 
gas. . and shall furnish and lay down any pipes that may be neces- 
sary for that purpose (within 25 yards)—10 yards at their own expense, and 
15 yards at the occupier’s expense.” ’ 

“ Clause 14.—The undertakers shall supply to any such occupier a meter 
for registering the gas supplied | them.” 

“ Clause 15.—No consumer shall connect or disconnect any such meter 
to or from any pipes through which gas is supplied without 
giving the Company 24 hours notice.” 

I will answer these points in succession as I have numbered them :— 

1. There is nothing in either of the Acts of 1847 and 1871, the only 
two public Acts which regulate the proceedings of Gas Companies, to 
authorize a Company to insist upon the meter being fixed at any place 
on @ consumer’s premises they think necessary. Under the Act of 1871, 
the Company are required to give, and continue to give, a supply of 
gas, to provide and lay down a service, and to furnish a meter for 
registering the gas. Some Companies fix the meters themselves, and 
regnlate the meter-rent so as to cover the cost of fixing, while others 
merely supply the meter for the consumer himself to fix. If, then, a 
Company laid down the service and fixed the meter at the end, all their 
obligations would be fulfilled, and no one would have any right to inter- 
fere. If, however, a Company merely laid down the service and capped 
it, and furnished the meter for the consumer himself to fix, and the 
consumer fixed it in a position that the Company disapproved of, all 
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the old Aldrington undertaking, and by this means enabling the 
Corporation to compete with the existing Companies, is quite 
worthy of a Town Councillor, who would see with satisfaction 
the streets torn up in every direction to gratify his favourite 
whim. The scheme, however, could not be revived without the 
sanction of Parliament, and the Legislature never allows Local 
Authorities to compete with Companies. Councillor Savage is 
perfectly right when he recommends his brother Councillors to 
take notice of the electric light, and advises them to abstain 
from gas manufacture. The worthy Councillor is a far-seeing 
chemist, who, no doubt, knows all about it. The Corporation 
had better at once make an experiment by illuminating the 
dome of the Pavilion with the electric light. They may thus 
acquire a knowledge of the relative cost of electricity and gas. 

The Town Council of Winchester; contrary, we are certain, 
to the wishes of the inhabitants, have decided on lighting the 
city with oil for another year, The Gas Company refuse to 
eontract for a shorter period than three years, and the own 
Council decline to make an agreement for a longer term than 
one year. We may suppose that the Council expect gas to 
become cheaper and cheaper every year, and for that reason 
abstain from making a long contract. There is besides the 
bugbear of the electric light, which all enemies of Gas Companies 
affect to believe in. The Companies, however, are not so easily 
frightened. ‘They can regard the advent of the electric light 
with perfect equanimity, and are, of course, not disconcerted by 
the appearance of sooty oil-lamps. ‘The Winchester Gas Com- 
pany made a really liberal offer ; but its acceptance would have 
involved an expenditure on the part of the Council to undo 
some of the work which they had done. This was too bitter a 
pill for the majority of the Council to swallow. So the rate- 
payers are forced, by their obstinate representatives, to submit 
to the half-relieved darkness, against which they have almost 
unanimously protested. 

The Local Government Board have sanctioned the borrowing 
of £71,000 by the Corporation of Stafford, to purchase the under- 
taking of the Stafford Gas Company. ‘The Shareholders will, 
therefore, be paid off at once, and the Company dissolved. 

The auction clauses are being applied by Mr. Raikes’s Com- 
mittee in what we might call a somewhat capricious manner. 
The York United Gas Company, whose Bill proposes to limit 
the dividend on new capital to five per cent., have escaped these 
clauses altogether. The Radcliffe and Pilkington Company, 
whose wish was to raise £120,000 entitled to seven per cent. 
dividend, have the auction clauses applied in respect of 
£80,000 of the new capital, while £40,000 remains to be dis- 
tributed amongst the existing Shareholders. ‘The reasons the 
Committee give for this are, that the Company supply a sparsely- 
populated district of large area, extensively undermined, which 
occasions a considerable loss from leakage. It seems also that 
the dividends of the Company have been but small, and at all 
times uncertain. It may be that in this case under the 
operation of the auction clauses, the present holders will be 
- able to obtain new shares at something less than par, unless 
outsiders are willing to pay a high price for low and irregular 
profits. 


At Shrewsbury, the Shareholders of the Gas Company were 
recently called upon to decide whether a portion of the new 
capital authorized by their Act, just passed, should be offered to 
the public by auction or tender. It was decided to put them 
up to auction, which, perhaps, is the best way of getting the 
longest price. 

We commence to-day our report of the recent meeting of the 
West of Scotland Association of Gas Managers, and publish in 
the present number a useful and suggestive Address by the Pre- 
sident, Mr. M‘Gilchrist. He brings forward two or three prac- 
tical points. There is, for instance, a question of the desirability 
of keeping in the gas the vapours of naphthas, which, condensed 
into liquids, flow into the tar-well, for the advantage of the tar 
distiller. ‘There could be no question that the idea which is 
prevalent at the present time—viz., that of separating the tar from 
the crude gas at as high a temperature as possible—will, if carried 
into practice, assist in keeping the naphthas in solution in the 
gas; but, then, it must be remembered that gas carrying a large 
quantity of naphtha vapours will not stand much scrubbing with- 
out a decided loss of illuminating power. Some means must, 
therefore, be used for removing as much ammonia as possible 
before the scrubber is reached. It is not for us to pick outa 
process, from the many before the profession which promise to 
accomplish the desired end. Mr. M‘Gilchrist seems to think that 
the Metropolitan Gas Companies will soon be reqnired to in- 
crease the illuminating power of the gas they supply. Our own 
opinion is, that Scottish Companies: will be compelled, by the 
failure of rich cannel, to reduce the power of their gas before 





ieee. 
we in London increase ours. Nevertheless, so soon as we ap 
shown a process which will enable us to raise the illuminatip, 
power of gas from common coal, we shall be very happy 4, 
adopt it; it being thoroughly understood that the better th. 
gas the more money the public will have to pay for it. They 
are two or three other points in Mr. M‘Gilchrist’s address whic) 
we should have been glad to notice, but space fails us. 

The paper read by Mr. Aitken, “ On the Influences of Aqueoy; 
“and Other Vapours on Illuminating Gas,” also possesses many 
points of interest. We confess we do not quite understan; 
the experiments on the influence of benzole and light naphth, 
vapour on illuminating power. They are, we rather think 
opposed to general experience. That-1°6 gallons of ligh 
naphtha should cause an increase of illuminating power in tey 
thousand cubic feet of gas equal to that produced by 2 gallons 
of benzole, is remarkable. ‘The influence of aqueous vapour, x: 
determined by Mr. Aitken, is well worthy of attention, although 
it is of little practical importance, inasmuch as gas cannot he 
kept dry. Atmospheric air acts, it would appear, as a simple 
diluent, and beyond .this it has no special influence, as some 
have supposed it had, in reducing the illuminating power of the 
gas. We are sorry that Mr. Aitken did not extend his experi. 
ments to the determination of the influence of carbonic acid op 
illuminating power, for we have a strong suspicion that erroneons 
notions prevail on the point. It would be well worth the while 
of any Gas Manager, who has apparatus and leisure, to make 
careful experiments on this matter. 

We call the attention of our readers to the issue, this day, of 
the First Volume of our Treatise on the Manufacture and Dis. 
tribution of Coal Gas. It is a handsome book (of four hundred 
and sixty pages, illustrated by five hundred and twenty-one 
woodeuts and thirty-seven page engravings) bound in moroceo, 
with cloth sides, and gilt edges, and would form an ornament in 
the library, and useful guide in the office, of every Gas Engineer, 





Cater und Sanitary Hotes. 


It is never safe to prophesy till after the event. Misled by the 
papers of the House of Communs, we announced, last week, that 
Sir J. M. Hogg had withdrawn the Water Bills of the Metn- 
politan Board. Home Rulers, however, interfered, and the 
honourable baronet had no chance of bringing forward his | 
motion. Others have stood in the way since, and Sir J. M, 
Hogg is now laid up with the gout, so we shall not pretend to 
say when the Dills will be withdrawn. It is enough for us to 
know that they are doomed. 

The Metropolitan Board of Works seem incapable of takings 
hint. The Home Secretary has told them, in tolerably plain 
language, that he is not satisfied with the Bill they have pw- 
moted for the Prevention of Thames Floods; and, at the same 
time, has intimated that he desires to see a Bill introduced to 
carry out the suggestions of the Select Committee of last year. 
The Board, however, have decided on writing to Mr. Cross, to 
ask him to more explicitly state his objections to their Bill. One 
of two things will happen—either the Board will receive a 
severe snubbing from the Home Secretary, who may bring ina 
Bill to carry out his own ideas, to resist which the Board will 
be powerless ; or the unfortunate people on the south side of 
the river will be exposed for another year to all the risks of 
damage and discomfort by floods. 

It would appear that the Corporation of Liverpool are co1- 
sidering a scheme for taking fifty million gallons of water daily 
from the Vyrnwy, one of the feeders of the Severn. — This has 
alarmed the Severn Conservators, who protest, and are anxioll 
to know what amount of compensation water they are likely to 
get. It seems that only two hundred million gallons of water, 
in ordinary seasons, flow over Digle’s Weir, between Shrewsbury 
and Worcester, and thus the abstraction of fifty million gallons 
above this point is a very serious matter. We do not know 
whether or not the Liverpool Town Council have decided 
attempting to carry out this scheme, but if they have they at 
certain to meet with great opposition. 

Bpeaking of Liverpool reminds us to call attention to a very 
interesting essay, by Mr. Parry, C.E., of that. city, on Water 
Power in Liverpool. Few people reflect that the streams which 
flow silently under our streets are capable of being utilized to 
exert an enormous amount of mechanical power. They are %° 
utilized to a small extent in the Metropolis. Hydraulic lifts, 
and hydraulic engines for organ-blowing, are not uncommon, but 
might be more extensively employed. ‘he worst part of it 18 
that’ the water used in this way is, for the most part, lost, and 
we have not in the Metropolis a sufficient supply to be able to 
spare much to drive machinery. Other cities and towns ar, 
however, more favourably situated ; and, with an abundant 
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supply of water, might be able to spare a good deal for 
mechanical purposes. Mr. Parry, of course, refers to that 
inexhaustible source of power the tides, which, when coal 
begins to fail us, will, no doubt, be made to do much of our 


work. 

We refer once more, with some reluctance, to the Stockton 
and Middlesbrough purchase, for we do not like to exult over 
the unfortunate Uorporations. Now that everything is accom- 
plished, except the settlement of the inevitable bill, the pro- 
yoters of the scheme begin to recriminate. It is alleged that 
at one period in the course of the negotiations a somewhat 
jnformal offer for the sale of the undertaking was made for the 
consideration of £550,000. This price, however, was considered 
too high by some members of the Committee, who were in 
attendance in London, and who objected to close the bargain 
without consulting the ratepayers. The parliamentary proceedings 
were, therefore, continued, with a result which our readers know. 
The ratepayers, who were not consulted, have now a heavy burden 
to sustain for some years to come. We are very sorry for them, 
and are only inclined to blame their representatives, who neg- 
lected to keep the last commandment, which says, “Thou shalt 
“not covet thy neighbour’s”” goods. 


Baron Norton, relieved from the cares of office, has time to 
devote to his own private affairs, and the first result is a letter 
toa Birmingham contemporary, complaining that an overflow of 
the Tame has flooded his meadows with Birmingham sewage, 
and completely spoilt his crop of grass, which is now worth 
nothing for mowing or pasture. This is bad news for the Cor- 
poration of Birmingham, who may perhaps hear something more 
of the matter. We have, at present, of course, only heard one 
side of the story. It may be shown that the mud deposited 
upon the noble lord's meadows was not contributed by Birming- 
ham sewage, but was derived from quite a different source. We 
are given to understand that the sewage has, for a long time 
past, been most perfectly clarified ; but it may be that, with an 
overwhelming amount of storm water running through the 
sewers into the tanks, the process of purification may not have 
been so complete as could have been desired. These accidents 
will probably always happen at times, until means are taken 
to separate storm water from sewage. 





Sociéré Tecunique pr L'INDUSTRIE pu Gaz EN Franck.—The Presi- 
dent has addressed a circular to the members, informing them that the 
meeting of the Society is fixed for the 24th of June and following days. 
The members of the British Association of Gas Managers who may be in 
Paris at that time are invited to be present. The Committee have decided 
to po e until the 31st inst. the term previously fixed for sending in 
papers by candidates for the prizes already announced. 


SoUTHERN AssocIATION or Gas ENGINEERS AND Manacers.—On the 
Sth inst. the quarterly meeting of the members of this Association was 
held at Harrow, when a paper was read by Mr. Brett, of the Hertford Gas 
Company, on “‘The Steam-Jet Exhauster.” The number of Members 
Eat was 26,among whom were the Engineer of the Hastings, Tun- 
ridge Wells, and of several of the Southern Gas Companies. The occa- 
sion of the meeting being held at Harrow was that Mr. John Chapman, 
one of the Directors of the Harrow Gas Company, had invited the Associa- 
tion to lunch with him; Mr. J. L. Chapman, his son, the Engineer of the 
Company being the Honorary Secretary. Luncheon was served at Mr. 
Chapman’s house, after which the toast of “Success to the Southern 
Association of Gas Engineers” was given, and was responded to by 
Mr. Eldridge, Engineer to the Richmond Gas Company, and President 
of the Association for this year. The health of the ) tomy Mr, Chap- 
man, having been drunk, the Members separated, it being unanimously 
considered the most successful meeting that has been held since the 
formation of the Association. 


Matpen Gas Company AND THE Town Councit.—The Corporation of 
Malden have been erecting a new bridge, and in the course of the necessary 
operations the Gas Company have sustained a considerable loss by 

from their mains, and have been put to expense in relaying pipes, 
for which also they claim compensation. At the meeting of the Town 
Council, on the 7th inst., the River and Bridges Committee reported that 
they had had presented to them by the Gas Company two claims—one for 
£50 for loss of gas alleged to have been occasioned through the negligence 
of the Contractor’s servants, and the other for £45 12s. 8d. for taking up 
and re-laying mains; but after mature deliberation the Committee consi- 
dered the Corporation were not liable to either claim, and recommended 
that they be not paid. On the report being brought up, an inquiry was 
made by a Member of the Council as to the reason why the Committee 
come to such a conclusion. The Town Clerk replied that as to the 
damage to pipes and loss of gas it was caused by the Contractor or his 
servants, and there was no doubt as to the law that damage caused by 
those persons could not render the Corporation liable. Then as to the £47: 
the Company laid the new pipes without orders from the Corporation, so 
itwas very certain they could not be liable for them. In the course of a 
discussion which followed, it was urged strongly that some consideration 
Was due to the Company, even if the Corporation were not liable, and that 
some ae sna rot ought to be | agpene The Mayor, however, explained 
that the Committee had taken the advice of their Clerk, who said they 
Were not liable, and, that being the case, could not compensate, because 
por f had no power to make the ratepayers pay gratuities. An amendment 
to the recommendation of the Committee was made, to the effect that the 
Gas Company be paid a fair and reasonable compensation for the loss they 
ered in consequence of the necessity which arose for the old gas-main 
over the bridge being removed, and of their having had to lay a new main, 
and that in assessing the compensation it be taken into account that the 
Gas Company have a new main over the bridge instead of an old one. 
The amendment was lost by seven votes to four, and the original motion 
catzied by seven to three. 





Correspondence, 


[ We do not hold ourselves responsible for the opinions expressed by 
Correspondents. } 


THE TEMPERATURE OF GAS IN ASCENSION-PIPES. 

Sir,—It is true, as Mr. R. O. Paterson remarks in his letter in your 
last JourNAL, that the subject of the temperature of gas on leaving the 
retorts, as it is evolved from the coal, is deserving of more attention 
than it has hitherto received. The reflection is one which is applicable 
to the carbonization of coal generally, but I should hesitate to accept 
the inference which Mr. Paterson draws from the experiments he 
recounts. 

If he will pursue the subject further, he will probably come to the 
conclusion that the temperature he found so near to the mouthpiece 
was not that of the issuing gas, but the heat from the retort, or the 
heat transmitted by conduction to the stand-pipe. 

For instance, if a hole were made in the retort-lid, and the mercurial 
thermometer inserted, will it be doubted for a moment what the result 
would be? The instrument would be destroyed, of course, but it would 
be rash to infer that its destruction was due to the temperature of the 
gas rather than to that of the retort itself. The same reasoning applies 
to the ascension-pipe within a short distance of the mouthpiece; the 
intensity of the heat from any source varying, like the power of a 
luminous body, inversely as the square of the distance. 

For the purpose of proving the truth or otherwise of the received 
opinions, I, this morning, asked my friend, Mr. Braddock, of the 
Manchester (Rochdale Road) Gas-Works, to apply a thermometer to the 
gas in the bridges at the top of a few of his ascension-pipes. This he 
did, with the result as follows :— 


Experiment. 2 Cwt. Charges. Temperature of the Gas. 
No. 1 Retort charged . .1lhour . 135° Fahr. 
No. 2 “ . 3 hours ie ls 
No. 3 - « Ee : + a 


” 

The distance of the point where the thermometer was inserted to the 
mouthpiece averaged about 14 feet, and it will hardly be supposed that, 
within the short space named, the temperature of the gas could have 
fallen from above the boiling point of mercury, or over 652° Fahr., as 
stated by Mr. Paterson, to the rates which I have given, and especially 
when it is remembered that the temperature of the atmosphere over the 
bench was close on 100° at the time the trials were made. I venture 
this latter observation, having clearly in mind the researches of Dulong 
and Petit, who found that the rate of cooling is more rapid at high than 
at low temperatures. 

Some further experiments directed to this question are in progress, 
the result of which I hope to communicate in a future letter. 

THoMAs NEWBIGGING. 
5, Norfolk Street, Manchester, May 18, 1878. 


HOW NOT TO DO IT. 


Sir,—As extensions are a matter in which all Companies, large or 
small, are interested alike, I trust yon will give me the opportunity of 
replying at some length to Mr. Stone’s letter upon this subject, 
inserted in your JourNAt of the 7th inst. 

Your correspondent says : 


1, “I should like to ask whether, in the event of the forecourt, garden, 
or open space being just within the 75 feet, the Company could not insist 
upon the meter being placed at that point, and not, perhaps, at 300 yards 
further distance, or even more, up a coach-road, or through gardens 
leading up to a residence?” 

2. “ Suppose a gentleman having a ‘hunting-box,’ approached by a 
carriage road a mile long, and the entrance gate being within 75 feet of 
the Comgeny® main, I take it that the gentleman would be entitled to a 
supply of gas to his house if he consented to pay all the expenses beyond 
the carriage entrance, even though, only for the domestic apartments and 
passages, the revenue might not be more than £15. I cannot help thinking 
that the Company might insist upon fixing the meter at the point where 
their gratuitous duties cease—viz., 25 yards from their main.” 

3. “In my own case a Government establishment is desirous of having 
the meter placed at a point 300 yards from the main; but I am insisting 
upon it being placed at the end of the 25 yards.” 

4. “I know several towns, with small villas from £20 to £80 a year, 
built in their own grounds, where it would cost from 20s. to 40s. to put on 
the services. Possibly the gas in these villas might only be used for a 
few weeks in the year, in the summer season, so that it would be utterly 
impossible that the consumption would repay the outlay.” 

5. “ Undoubtedly, for every additional 10,000 feet of sold we have to 
carbonize more coal, pay more wages, and, sooner or later, put up more 
retorts and gasholders. An increased rental and a diminished expenditure 
for coal may arise from several causes—perhaps improved manufacture 
and distributing plant, &c.” 

The clauses in the Act of 1871 relating to this matter are as follows :— 

‘‘ Clause 11.—The Company shall give, and continue to give, a supply of 
gas . . . and shall furnish and lay down any pipes that may be neces- 
sary for that purpose (within 25 yards)—10 yards at their own expense, and 
15 yards at the occupier’s expense.” . 

“ Clause 14.—The undertakers shall supply to any such occupier a meter 
for registering the gas supplied - them.” 

“ Clause 15.—No consumer shall connect or disconnect any such meter 
to or from any pipes through which gas is supplied without 
giving the Company 24 hours notice.” 

I will answer these points in succession as I have numbered them :— 

1. There is nothing in either of the Acts of 1847 and 1871, the only 
two public Acts which regulate the proceedings of Gas Companies, to 
authorize a Company to insist upon the meter being fixed at any place 
on a consumer’s premises they think necessary. Under the Act of 1871, 
the Company are required to give, and continue to give, a supply of 
gas, to provide and lay down a service, and to furnish a meter for 
registering the gas. Some Companies fix the meters themselves, and 
regnlate the meter-rent so as to cover the cost of fixing, while others 
merely supply the meter for the consumer himself to fix. If, then, a 
Company laid down the service and fixed the meter at the end, all their 
obligations would be fulfilled, and no one would have any right to inter- 
fere. If, however, a Company merely laid down the service and capped 
it, and furnished the meter for the consumer himself to fix, and the 
consumer fixed it in a position that the Company disapproved of, all 
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that the Company could do would be to prohibit him making any con- 
nection with the service; but then he could summon the Company 
before a Magistrate for refusing a supply, and the Magistrate, in the 
absence of any express statutory provisions upon the point, might think 
the Company were not justified, under the circumstances, in withholding 
the supply and inflict a penalty. 

2. The occupier of the hunting-box would most certainly be entitled 
to demand a supply if he consented to pay the expense of everything 
beyond the first 30 feet, but not if he only consented to pay the expenses 
beyond the entrance gate. The objections to laying these long services, 
even when the consumer is willing to pay for them, is, I presume, the 
risk of loss by leakage, which the Companies think, and very properly 
too, ought to be borne by the consumer, and not by themselves, it being 
caused by a specialty incident to the consumer’s premises, over which 
the Company can have nocontrol. If this is the only objection—and it 
is the only one that I can think of—the difficulty seems, to my mind, to 
be more imaginary than real, and to arise from some mistaken idea that 
a service must of necessity be of wrought iron ; but all the Act says is, 
“any pipe that may be necessary for that purpose.” No Company would 
dream of laying down a mile of wrought-iron pipe, nor would any person, 
even for his own sake, wish them to do so. But a mile of cast-iron pipe 
might be laid in a gentleman’s grounds as free from escapes as the 
fittings in his own house. 

A Company, on being applied to in such a way, need only say, “ This is 
not a case in which the ordinary wrought-iron pipe can be used with 
safety; it must be a small cast-iron pipe, and we are prepared to lay 
down such a pipe, and pay our portion whenever you are prepared to do 
the same.” 

A revenue of £15 a year in a house of this description would be worth 
consideration to any Gas Company, large or small, and it would pay a 
Company handsomely to incur an outlay of £50, or even £100, to 
secure it. To speak of the supply being only for the domestic offices 
and passages, is simply absurd. Gas once introduced into a house in 
the domestic offices soon finds its own way into the dwelling apartments, 
and if it does not mount to the bed-rooms in a very short time, there is 
but one way of accounting for it, and that is “ bad gas.” 

A Company’s gratuitous service ceases at 30 feet (not 75 feet); all 
beyond 30 feet has to be paid for by the consumer; consequently, if the 
meters were fixed at the end of the gratuitous service, they would some- 
times be in the public thoroughfare. 

3. This seems to be a case where the service was a 3-inch main, and, 
if so, the motive for insisting upon the meter being fixed at any par- 
ticular spot is, in the absence of any explanation to the contrary, incom- 
prehensible. It seems to have been wholly unnecessary for the protec- 
tion of the Company, and, consequently, a vexatious and arbitrary 
proceeding. A Manager should, of course, make his Company safe 
before anything else; but having done that, he serves his Company best 
by giving the consumer every possible facility for carrying the gas all 
over his premises in any way he thinks fit. 

4. The maximum dividend allowed to Gas Companies is 10 per cent. 
To pay this upon an outlay of 20s. or 40s. would require a profit of 2s. 
or 4s., as the case might be. How any Gas Manager could convince 
himself that the consumption in houses of this character would not be 
sufficient to pay this, is utterly inconceivable. Had any Local Autho- 
rity said that the Gas Manager in his district had made such a state- 
ment, no gas man would have believed it. If this is a fair representa- 
tion of the proceedings of Gas Managers in country districts, country 
gentlemen may well complain, as they now do, of the narrow views and 
vexatious restrictions of the country Companies. In estimating the 
probability of the consumption being remunerative, it is ag easy and 
much more rational to assume that gas will be used freely in all parts of 
the house, as it is to assume that it will only be used for a short time 
in summer, and then very sparingly. It is not the duty of a Gas 
Manager to waste his time in these petty calculations as to the pro- 
bability of each particular house being remunerative, and find obstacles 
to laying on the gas; but to sweep all obstacles ont of his way, get the 
gas into every house, give an abundant supply and a good article, and 
rely upon the consumption, taking one house with the other, making an 
ample return upon all the outlay, however freely it may have been dis- 
bursed. No Manager who adopts this policy will ever find cause to 
regret it. 

5. The remarks in my first letter upon this subject have been wrongly 
interpreted. I specially made use of the words, “ within the compass 
of your plant,” and these, in the reply, have been entirely lost sight of. 
The idea I wished to convey was this—that, while it is beyond doubt 
a Company supplying, say, 10,000,000 feet a year, with an increase of 
1,000,000 feet, must carbonize more coal, and pay more wages; never- 
theless, if the increase is only 50,000 or 100,000 feet, that additional 
quantity may, as likely as not, be provided without additional expense 
either for coals or wages. For instance, the quantity per ton of coals 
may in one year be only 9300 feet, bnt in the next 9500; and there 
are many ways in which the production may be affected; hence the 
folly of saying that for every additional 10,000 feet brought into the 
ledger, you have to carbonize more coal and pay more wages, or that 
the small consumptions are not remunerative. As I cannot help think- 
ing that, if this point were clearly understood, many of these captious 
objections to laying on the gas would disappear, I will endeavour to 
explain it further in some other way. 


The average profit of small Gas Companies may be taken at one- 
fourth of the gross receipts—that is to say, out of every £100 of gross 
receipts (gas, residuals, and everything else), £75 goes to working 
expenses, and £25 to profit. If this is taken as a standard at the 
termination of any financial year, and compared with the next, it will 
be found that for every £100 increase of rental the working expenses 
have only increased £25; but the profits have increased £75. The 
increase then beeomes merged in the general account, and benefits that 
to some slight extent—say one-quarter or one-half per cent.—and this 
process goes on from year to year, until, after a series of years, it is 
found that the average profit has been increased by these extensions 
from 25 to 35 per cent., or even more. These proportions will, of 
course, only apply while all the circumstances remain the same. There 
might be, in the same time, an increase in the Directors allowances, or 
in the Officers salaries, or some other special circumstances to affect the 





ee legos ee 
result ; but, in the absence of all special circumstances, this, or some. 
thing very much like it, will be the result, and any Manager can test it 
by his own operations. 

The Metropolitan Gas Companies, under the Act of 1860, are required 
to send their accounts every year to the Board of Trade, and the 
Board lay them before Parliament, when they are printed and sold ag 
a parliamentary paper. From these papers I have extracted the follow. 
ing particulars of the gross receipts from all sources and profits of the 
several Companies made collectively for the years 1861 and 1864 :— 


In 1861 the gross receipts were. . . . + » £1,751,980 
And the profits were . ° 493,711 
In 1864 the gross receipts were . £2,090,752 
And the profits were . 718,374 


That is, in 1861 the profits were 28 per cent. of the gross receipts, 
and in 1864, 34} per cent. 

But the point to which I specially desire to direct attention, as 
illustrating this subject more forcibly than anything else, is this : Between 
the 31st of December, 1861, and the same day in 1864 (three years) the 
increase in the receipts was £338,772, and the increase in the profits 
£224,663, showing that the profits on the extensions were, within a 
very small fraction, two-thirds of the whole receipts. And this is by 
no means an exceptionally favourable result, as some of the Companies 
had reduced their price, and all of them had been pnt to large addi. 
tional expenses to carry out the obligations imposed by the Act of 1860, 
and had made large allowances in other respects as well. 

Some of the Companies accounts, individually, show results more 
favourable than this, and others less so; but this is the average of 
thirteen. If the figures could be worked out accurately, they would, in 
all probability, show a more favourable result for the average; but, even 
as it is, it ought to be sufficient to convince any one of the extreme folly 
of pursuing the mistaken policy of restricting the supply. 

Sam Slick, when he first commenced trading in the clock line, in the 
backwoods of America, always took care, whenever he made a call, to 
have two clocks with him, and if he failed to sell one off-hand he asked 
permission, as the houses were far apart, to leave one until he came 
back, and this the parties supposing would either be that day or the 
next, always graciously permitted, when Sam put the clock in some 
conspicuous place, set it going, and departed. Instead, however, of going 
back the same day or the next, Sam never went back for six months, 
“ calculating” that the parties would use the clock in the meanwhile, 
and so acquire the habit, and then be unwilling to part with it; and 
the result proved the correctness of his “ calculations,” for he never 
had but one to take back, and that was under very special circum. 
stances. When he got to the end of his journey, he had only one clock 
left, and that was “pretty considerably ’’ damaged ; so he painted it 
up to look quite smart, and persuaded the last man he called upon to 
take it off his hands as a much better article, give him five dollars more, 
and allow him to bring the other away, which, having thus been paid 
for, Sam thought he might as well appropriate to his own use. Some 
time after, on being remonstrated with for selling a clock that would 
not go at all, Sam explained that, in telling the gentleman it was a 
better article, he had said “looking,” though, perhaps, the gentleman had 
not heard him. 

I do not presume to recommend the latter part of Sam’s proceedings 
to Gas Managers, but I think some of them might take a hint from the 
former part. Get the gas into every house on the chance of the use of 
it becoming a habit, which the occupiers would not afterwards be willing 
to part with. W. Livesey. 

Gas and Water Companies Association, 6, Victoria Street, 

Westminster, May 18, 1878. 





“AIR AS FUEL. 

S1r,—With your permission, I should like to ask a question in refer- 
ence to heating retorts. I have set a bed of four retorts, with the 
intention of trying to heat them partly by air. The plan I have 
adopted seems to answer very well, except that the furnace sides are 
burnt out so fast; and this is my difficulty. I can get a good heat with 
less fuel. I have a flue running the length of the retorts, by which I 
admit the cold air; it then travels back through another flue, and is 
admitted into the furnace, by which time it has become hot. I should 
like to know if any other manager has tried this or a similar process, 
and with what results. I should be glad also to hear, through the 
JOURNAL, any suggestions for getting over the difficulty I have men- 
tioned. j.W. 


P.S.—I omitted to say that I have two air-fiues, one on each side of 
the furnace. 





THE SALES OF GAS ACT. 

Sir,—Is it lawful for a Gas Company or Corporation, who have not 
adopted the Sales of Gas Act, to sell gas by meters which have not been 
stamped according to the Sales of Gas Act? 

Are all towns and boroughs in the United Kingdom compelled to 
adopt the Sales of Gas Act, or is it optional for them to do so? 

Can any Gas Company or Corporation, who have not adopted the Sales 
of Gas Act, clean and repair meters and use them again, without 
having them tested and re-stamped according to the Sales of Gas Act? 

If any of my brother managers can name any Acts of Parliament 
bearing on the above questions, they will greatly oblige. 

Gas MANAGER. 








Leicester WaTeRr-Worxs Company.—A special meeting of Shareholders 
was held on the 18th inst., to sanction the Bill now before Parliament,tor 
the transfer of the undertaking of the Company to the Corporation. 
Mr. E, S. Ellis presided, and the heads of the Bill having been read over, 
he moved its approval, remarking that it had already passed the House 0 
Lords, and the Shareholders had now, in accordance with the re nirements 
of Parliament, an opportunity of considering again the terme which had been 
offered them by the Corporation for the purchase of their works, and they; 
were at liberty, if they chose, of declining those terms, and of declarin 
the purchase to be at an end; but he did not apprehend that any ape} 
course would be taken. After some conversation on a minor point of 
detail, the Bill was approved. The Chairman, in responding to.a vote © 
thanks, said there would be one more meeting to declare a ividend, an¢ 
then they would probably not have occasion to meet, again. 
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Yarliamentary Outelligence. 


HOUSE OF LORDS. 
_Mownpay, May 13. 

The Chairman of Committees informed the House that the opposition 
jp the South Staffordshire Water Bill was withdrawn. 

The Examiners reported that the further Standing Orders applicable to 
he Scarborough Corporation Water Bill, and the Scarborough Water Bill, 
jave been complied with; and that no further Standing Orders are appli- 
able to the Limerick Corporation Gas Bill. 

“Lewes Gas Bill, Nottingham Improvement (Gas, &c.) Bill,—read a 
gcotid time, and committed. : 

Rast Retford Borough Bill, Hamilton Burgh Bill, Hemel Hempsted 
pistrict Gas Bill, Maryport Improvement Bill, ier ah: anger Corpora- 
tion Gas Bill,—brought from the Commons, read the first time, and 

dto the Examiners. 

Petitions were presented against the Cardiff Water Bill, from the Cor- 

jon of Cardiff; and against the Limerick Corporation Gas Bill, from 
eeents, traders, and ratepayers of Limerick. 


Tuespay, May 14, 
The Chairman of Committees informed the House that the opposition 
jp the Nottingham Improvement (Gas, &c.) Bill was withdrawn. 
Traro Water Bill,—reported without amendment. 
Lea Bridge District Gas Bill, Tredegar Water and Gas Bill, West 
Houghton Local Board Bill,—read a second time, and committed. 


’ Tuurspay, May 16. 

Dalton-in-Furness Local Board Bill,—reported with amendments. 
Nesinghans Water no ee without amendment. 

West, Houghton Local Boar or with an amendment. 

Limerick Corporation Gas Bill, Scarborough Corporation Water Bill, 
Scarborough Water Bill,—read a second time, and committed. 

Manchester Corporation Water Bill, brought from the Commons, read 
the first time, and referred to the Examiners. 

Public Health Act (1875) Amendment Bill,—brought from the Commons, 
and read the first time ee se 
: Fripay, May 17. 

The Examiners reported that the further Standing Orders applicable to 
the Hemel Hempsted District Gas Bill and the Stoke-upon-Trent Corpora- 
tion Gas Bill have been complied with; that no further Standing Orders 
seapplicable to the Hamilton Burgh Bill; and that the further proofs 
wquired by the Standing Orders Committee in respect of the South 
Staffordshire Water Bill have been given. 

East Grinstead Gas and Water Bill, Mansfield Commissioners Gas Bill, 
South Hants Water Bill, South Staffordshire Water Bill,—reported with 
amendments, 

Lea Bridge District Gas Bill, Lewes Gas Bill, Scarborough Water Bill,— 
re without amendment. 

Water Bill,—read the third time, and passed. 





HOUSE OF COMMONS. 
; ) Monpbay, May 18. 

Warrington Water Bill (Lords),—read a second time, and committed. 
_ The Examiners reported that the Standing Orders not previously inquired 
into, and'which are 7 thereto, have been complied with in the 
case of the Trowbridge Water Bill (Lords); and that the Standing Order 
which is applicable thereto has been complied with in the case of the Local 
Government Provisional Orders (Droitwich, &c.) Bill. 

Metropolis Water-Works (Purchase) Bill,—adjourned debate on amend- 
ment on second reading further adjourned till Monday, May 20. 

a Water Orders Confirmation Bill,—read_a second time, and 
emmitted. 


Turspay, May 14, 

Manchester Corporation Water Bill,—read the third time, and passed. 

York United Gas Bill (Lords),—read the third time, and passed without 
amendment. 

Weston-super-Mare Improvement Commissioners Bill,—as amended, 
wonsidered; amendments made; to be read the third time. 

Burton-upon-Trent Commissioners Bill (Lords), Clitheroe Gas, Water, 
and a ne Bill (Lords),—reported with amendments. 

The Examiners reported that the Standing Orders not previously in- 
quired into have not been complied with in the case of the Leicester Cor- 
poration Bill. 

Local Government Provisional Orders (Droitwich, &c.) Bill,—read a 
second time, and committed. 

Public Health Act (1875) Amendment Bill,—as amended, considered ; 
Sra power to require water-rates to be levied) added; to be read the 

me. 
} Wepnespay, May 15. 
— Health Act (1875) Amendment Bill,—read the third time, and 


‘ Fripay, May 17. 
poailington Local Board Water Bill (Lords),—reported, with an amend- 


ent. 
nite and Pilkington Gas Bill,—as amended, considered ; to be read the 


me. 
Lichfield Gas Bill (Lords),—read the first time, and referred to the 
xaminers, 





HOUSE OF COMMONS COMMITTEES. 
Tuespay, Marcu 19. 
(Before Mr. J. Hotms, Chairman; Mr. W. G. Cantwricut, Mr. Barne, 
and Mr. Bowen ; Mr. Bonnam-Canrter, Referee.) 
NOTTINGHAM WATER BILL. 
NOTTINGHAM IMPROVEMENT, GAS, AND WATER BILL. 


F Sir Epuunp Becxert, Q.C., Mr. Popr, Q.C., and Mr. Micuaz. appeared 

or the Nottingham Water-Works Company, promoters of the first Bill, 

and in “pee to the second; Mr. Bivper, Q.C., and Mr. VENaBLEs, 

QC., for the Corporation of Nottingham, promoters of the second Bill, 

petitioners against the Bill of the Water Company. Mr. PEMBROKE 

i ae opposed the last named Bill on behal? of the Hucknall 
oard. 

Sir E. Becxert said: Sir, the Bill for which I appear, and which is 
Pumoted by the Nottingham Water-Works Company, is simply a Bill 
enable that Company to raise more capital for the purpose of supplyin 
Slarger area with water than they do at present. The Bill is ton | 
r ag 3 Corporation, and the question which they raise in their petition 

discussed and settled two or three years ago. There is another 
°pposition from the Hucknall. Local Board, of which I cannot speak in the 





same way. One of the places we propose to include in our scheme is the 
township of Hucknall Torkard, which has a Local Board, and the poops 
have come to the conclusion that we can supply them with water cheaper 
than they can supply themselves. The Corporation petition goes into 
the history of the Water Company, and therefore it is unnecessary for 
me to do so. It will be sufficient to begin with 1845, when the present 
Company were incorporated or re-incorporated out of one or two Com- 
panies that had previously existed for a considerable time. In 1845 the 
present Company were incorporated with a capital of £75,000, and with 
the right to pay a dividend of 10 per cent., as Water Companies generally 
have. You will see shortly why I emphasize this at the present moment. 
In 1854 a financial operation took place of a somewhat complicated kind, 
but which I think you will be easily able to understand. e Company 
wanted to increase their capital by £100,000, and it was arranged between 
them and the a that this £75,000, which was capital receiving 
10 per cent., should be increased to £150,000, bearing dividend after the 
rate of 5 per cént., being, of course, the same thing. I suppose the object 
of that was simplification, and inasmuch as the Company were willing 
to raise their new capital, limited to 5 per cent., it was simply to make 
that change with regard to the whole capital, and say that the capital 
of the Company should be £150,000, with a dividend of 5 per cent., 
instead of having two dividends, one of 10 per cent., and the other of 5 
oad cent. From that time all the capital has been raised at 5 per cent. 
e do not propose to alter this now, although the new capital is capable 
of bearing a dividend of 7 or 74 per cent. At that time the Company 
volunteered to do another thing, which I confess I have not been able to 
see the wisdom of yet. They volunteered for some financial reasons 
of their own to sell all the new shares they were entitled to issue by Act 
of Parliament, by auction, insead of distributing them, as they were 
entitled to do under the Companies Clauses Act, among existing share- 
holders. It was the fashion in those days to sell new shares by auction, 
but I think the practice has been quite given up now, and I do not 
believe there is a single Company in England for supplying water under 
the obligation of issuing shares by auction. It has been several times 
attempted, but it has never succeeded, and of course we do not propose 
to do it now. We propose to give the public of Nottingham the benefit 
of raising new capital at 5 per cent., instead of 7 or 10 per cent. In “a 
ing on the history of the Company, I next mention the Bill of 1869. In 
1869 the Company were in want of more water, and they brought in a Bill 
for getting a supply from Dover Beck, in the neighbourhood of Notting- 
ham. That was opposed by the landowners, among whom was the late 
Speaker, who gave evidence in favour of a friend of his, or tenant. The 
Company were enabled to make an extremely good bargain—I do not 
mean a pecuniary bargain, but an excellent sanitary bargain—for they 
were able to supply with good water such large places as Basford. Not- 
tingham and the suburbs were increasing, as the area of large manufac- 
turing towns do rapidly increase; and a further supply of water was 
needed. The Company, therefore, in that year completed arrangements 
with the Duke of St. Albans, to enable them to get a good supply of 
water from the red sandstone; and if the present Bill is passed we shall 
be able to get an equally good supply of water, and to take in such places 
as Greasley, Eastwood, Papplewick, and other important places in the 
district. There cannot be a much simpler case than this. We are supply- 
ing them because they wish to be supplied, and I have here memorials 
they have presented to us at different times. I desire only to refer par- 
ticularly to the memorial from Hucknall, the inhabitants of which have 
had an interview with the Company, being represented by various 
influential people, and a discussion took place. Inasmuch as Hucknall 
has changed its mind, it is necessary I should call your attention to their 
memorial, dated Dec. 8, 1877, addressed to the Directors of the Notting- 
ham Water-Works Company. The memorialists stated that they had 
learned with pleasure that it was the intention of the Company to apply 
to Parliament for powers to supply the parish with water, that they were 
satisfied the Company could supply them very much cheaper than they 
could supply themselves, and they took the opportunity of urging upon 
the Company the desirability of losing no time in bringing the supply to 
Hucknall. The memorial is signed by the Duke of Portland, who, I see, owns 
2900 acres in the parish out of a little more than 3000 acres, and by many 
other people, owning among them a large number of houses. We had given 
notice of the Bill before receiving this memorial. This matter, however, 
has been greatly discussed for some time, and we knew the views of the 
—_ on the question. I suppose they sent this memorial because the 
new there was opposition on the part of the Local Board, who wante 
to supply the water themselves. In this case, then, we have the Local 
Board- acting, not only against the wishes of the landowners, but against 
the householders of the place. We shall see presently whether the Local 
Board are wise in doing it or not. I desire to call particular attention to 
the fact that the owners of property at Hucknall are satisfied that we 
can supply them with water more cheaply than they can supply them- 
selves. That was gone into at a meeting which took place, and a state- 
ment was made by one of the representatives, I think, of the Duke of 
Portland, that, even if we charged the maximum rate, we could do it for 
£950 a year. That is a matter of absolute certainty, whereas the estimates 
of the Local Board for these works—and every one knows how fallacious 
estimates are—were £1260, besides what they would have to charge from 
time to time. As to the necessity of supplying Hucknall with water, I 
need not enter into the question, because when two people are going to 
do the same thing, the necessity is assured. We have the means of 
supplying all the large places around, as well as Nottingham, with ex- 
cellent water, not only as regards quantity, but quality. Returning, how- 
ever, to the Corporation dispute, I may mention that, in 1874, the Cor- 
poration tried in the House of Lords, and also in the House of Commons, 
to get auction clauses imposed upon the Company, but failed. And I may 
aad that not only did the Corporation of Nottingham fail, but many other 
Corporations have also failed in similar efforts. Among these are the 
Corporation of Sunderland, the Corporation of Liverpool, and the Cor- 
poration of Chesterfield. These applications were similar to the action of 
the Corporation of Nottingham in this case, and in every instance they 
failed to persuade Parliament to compel the Companies to sell shares 
by auction. Why, therefore, the Corporation of Nottingham should 
now try to obtain this power I do not know. The Corporation wanted 
to get possession of the Company’s works, and there were ways 
and means of doing s0, by offering such terms as were agreeable to the 
Company, but why they should get them by compulsion I am at a loss to 
understand. I do not remember that this has ever been sanctioned, with 
the exception of one case last year, where strong proof was given that the 
Company were not carrying out their undertaking satisfactorily, and 
where it was shown that they were unable to do so on account of thé 
water being insufficient in quality, and this case was that of the Stockton 
and Middlesbrough Water Company. By an Act of 1866, that Company were 
enabled to take a limited quantity of water from the River Tees. In 1875 
they desired to obtain powers for increasing that quantity, but this was 
objected to by those interested in the River Tees, their contention being 
that the water was required for purposes of navigation, and so on ; and it 
was also objected to on the ground that the water of the Tees was not fit 
to drink. The Company had been before Parliament the year before with 
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exactly the same case, asking for power to get more water from the Tees, 
and the view taken of the case by Parliament was that, having already 
refused their application, the Corporation should have the power to buy 
the works at an arbitration price. The price at which the works should 
be acquired was fixed at 25 years purchase of the statutory dividend, and 
in ition to that it was referred to an arbitrator to fix a sum to be paid 
by the Corporations as compensation in the matter of future profits. In 
the matter of Nottingham, however, the case is directly opposed to this. 
The water supplied by the Nottingham Company is not only unimpeach- 
able, but unimpeached; and this speaks even more strongly for it: in 1874 
we challenged them in every way to produce any one io Nottingham 
who would find the slightest fault with the water in any way, as regarded 
the price, the quality, or the supply. The supply was constant, the water 
excellent, and the rates low. Among the witnesses examined at that time 
was an Alderman of the borough, whom I challenged to point out a single 
deficiency, and he was unable to do so; the only thing he could say was 
that the Corporation would like to have the water-works, as they thought 
they could make a good my of them. No doubt they could if. they got 
them at their own price, but I do not see why the Company are to be com- 
pelled to sell any more than any one else, unless at the price they freely 
agree upon; or why, indeed, they should part with their works by arbitra- 
tion, unless it can be shown that such a course would be for the public 
good While the supply is good and sufficient, I do not see why there 
should be any interference with the Company. I said all this with success 
in the year 1874 in both Houses of Parliament, and I shall be greatly 
surprised if I do not say it with the same success here, for no reason can 
be shown for deviating from the course already adopted. The Corpora- 
tion cannot that the auction clauses were imposed in 1854 by their 
proposition. I have read an account of the proceeding, and can only say 
that they were volunteered by the Company for purposes of their own. 
But if this had not been the case it would not signify, for since then Par- 
liament has changed its mind, and has refused to impose the auction 
clauses on water companies. What is wanted to be done with this Com- 
pene is, in short, to confiscate all further profits, and to annihilate the 
ompanies Clauses Act, by which the shares are to be issued on such 
terms as the sony wry) think fit. Now, if this proceeding is wrong, there 
should be a new Act to affect all Companies. It is also stated that the 
accounts filed by the Company are insufficient, and the Corporation state 
they are willing to purchase and carry on the water-works undertaking 
upon fair terms. They have offered us terms which we have refused to 
accept, and I cannot see why we should be bound to do so. Then with 
regard to the Bill to which the Corporation want to get the consent of 
Parliament. We are in conflict with them about the third part, the 
llth clause of which really gives the Corporation power to step in ata 
favourable moment for themselves at any time within three years, and 
compel the Company to sell by arbitration. 
r. VENABLES: That clause has been altered, and now the term is one 
year. 

Sir E, Becxert: If so, then the alteration gets rid of these remarks 
in detail; but there is the general objection. The clause is compulsory on 
both sides that the works shall be sold within a year at the arbitration 
price. As to precedents, there are one or two cases that I might mention 
and one in particular, that of Birmingham. Two or three yee ago there 
was a Bill 9g <= forward for the sd of Birmingham to buy the 
water-works. Some years previously the Corporation had agreed with the 
Company to sell the water-works. The Company, for some reason or 
other, offered to sell, but the Corporation for some time did not think fit to 
purchase; afterwards they wished to doit. Meanwhile the Company had 
extended their works, and for that reason and others the Corporation were 
told that it was no use filing a Bill in Chancery for the specific purposes 
of that agreement, for the Court could not decree. Therefore, as that could 
not be entertained, it was necessary to come to the Supreme Court of 
an namely Parliament, to enforce the agreement volunteered years 
before. That was in 1876. The agreement had been made as long ago as 
1851. It was an agreement of the Company to sell, with power to the Cor- 
poration to ny | when they thought fit. In the House of Commons, for 
some reason, the Company withdrew and the Bill was unopposed, but the 
— was carried into the House of Lords, and they had to decide 
whether the agreement should be enforced or not. The Committee then 
expressed’ an opinion directly against the power of Corporations to pur- 
chase water-works compulsorily or by arbitration. his affords the 
strongest possible precedent for our case. With the exception of Stock- 
ton, my friend has not a single precedent in his favour, and that was sanc- 
tioned for the reasons I have stated. There is some objection to be 
made to the 12th clause, and the 13th is also to be objected to. As every- 
body knows, the general Act of Parliament put in force for the purpose of 
obtaining works of this kind is the Lands Clauses Act. Evenin the case 
of Stockton, where such a very strong view was taken of the conduct of 
the Company, it was determined that the Lands Clauses Act was the one 
under which the proceedings should be carried out, and there were also 
certain sums to be stated by the arbitrator. In this case, however, the 
Corporation of Nottingham propose that the Railway Clauses Act shall be 
the one under which the value shall be determined. Now, under the Rail- 
way Act the costs of the arbitration, which are sometimes enormous, are 
to be paid as the arbitrator may direct, while under the Lands Clauses 
Act they have to be paid by the purchaser. Now, why should the costs be 
thrown upon us, or any portion of them? What have we done to deserve 

unishment? If we had done our work badly there might be some reason 

or this. An objection has also to be taken to the 24th clause, which in 
effect would give the Corporation a hold upon our annuities, leaving us to 
whistle for them. If the Company do part with the works tothe Corpo- 
ration, they ought to have some thoroughly good security upon the Corpo- 
ration by means of the borough or district rate, or whatever they call it. I 
think I have now told the Committee all that it is necessary for me to state, 
and I will proceed to call witnesses in support of the Bill of the Company, 
proving the necessity for the extension of the district, and verifying and 
justifying what I have said. 

Mr. Thomas Hawksley, examined by Mr. MicHakE.. 

T am a Civil Engineer, and a Past President of the Institution of Civil 
Engineers. For many years I have had experience in water-works, and I 
have devoted a great deal of attention to those works. I was in 1820 
appointed Engineer to the Nottingham Water Company. I constructed the 
works at that time. Those works were completed in 1831, and were the 
first I ever constructed on my own account. I have been Engineer of the 
undertaking ever since. I may say it is one of the finest water-works 
undertakings in the kingdom. It is now about ten times the size that it 
was oy: It has many country stations, and the district is 
traversed by miles and miles of pipes. The works originally for the 
supply of Nottingham were instituted about 1696. The supply of water 
was primarily obtained and continued for many years from the Leen, 
which runs at the lower side of the town. That continued till 1835 
before any new works were undertaken, which was ultimately done 
because the Leen was becoming gradually polluted. During the a 
of the existence of the works Nottingham has increased in population 
from 7000 to about 40,000 inhabitants. In 1835 a Company made appli- 
cation to Parliament to become a Corporation for the purpose of obtaining 








ene 
water, and getting their supply from the River Trent. The : 
incorporation in the following year. They did not carry out their went 
at once. They were unable to do so because of the commercial rials. . 
that time. In consequence the Company were unable to raise the nec “ 
sary funds. The old Company, in 1827, obtained an Act of Incorporation ‘ 
Subsequently the two Companies, as was usual at that period in aa 
cases, carried on business in a manner that was. very hostile. [f a 
was laid on by one Company one day, there was a good chance that it 
would be cut off by the other Company the next day. That went on till 
1845, when the amalgamation of the two Companies took place, [| Wag 
appointed by both Companies to value their undertakings, and, in fact to 
amalgamate them. They were amalgamated on the terms which I 
arranged, and an Act of Parliament was passed for the purpose, The 
capital was then fixed at £75,000, entitled to 10 per cent., with borrowin, 
tata of £25,000, or a total capital of £100,000. At that time the Notting’ 

am Enclosure Act came into operation, of which Act I was the chief 
promoter. In 1845 the Bill authorizing the enclosure of 1200 or 1400 acreg 
of land was passed, which gave immediately five millions of money to tha 
Nottingham Corporation, and as a consequence that quantity of land was 
immediately thrown open, as soon as the streets could be laid out, for 
building purposes. The result was that the Company were put to a ye 
considerable expense indeed in piping and in pumping to a higher level tp 
pry od all this new town. . There was a difference of opinion on the Board 
of Directors. Some who held old shares were desirous that the Company 
should not enter into larger additional expenditure, which would be pre. 
judicial to the value of the old shares by a temporary reduction of the 
dividends. Others were quite willing to accept their position, and provide 
for the extensions. However, after very much debate between the two 
parties, one Director proposed, in order to raise the money at the least 
possible rate under the exigency of the case, that in the allotment of shareg 
they should be sold by auction, and the premiums thus obtained should 
be put into the works without bearing dividends. That process came 
about in the way I have mentioned, and under the circumstances I haye 
mentioned, immediately after the pee of the Act of 1845; and it cop. 
tinued as long as the Company’s capital lasted—that is to say, till £75,000 
had been laid out, and after that the Company were reduced to the 
necessity of making a further application to Parliament. In 1854 a Bill 
for that purpose was introduced. In the deposited Bill it was proposed to 
raise a further sum of £75,000, subject to a 10 per cent. dividend, all to be 
sold by auction, to be brought down to the current rate of interest of the 
day. The current rate of interest at that time was 44 or 5 per cent. The 
step thus taken was not the result of any pressure put upon the Company 
by the Corporation. The process began Ps before that, and continued 
s0 long as there was any capital to sell. f course the Company always 
meant to obtain a return for their money, and that afterwards they should 
be recouped, and their shares replaced upon the ordinary footing. That 
was in contemplation till about four years ago, when Parliament required 
us to continue the 5 per cent. allotment, but without any auction clauses, 
The shares were to be allotted in the usual way. 

By the Cuarrman : In 1854 the Company duplicated their original capital 
of £75,000, which was entitled to 10 per cent., and converted it into £150,000 
at 5 per cent. The Corporation did not oppose the Bill, but they inter- 
fered in a manner which I did not understand at that time, but I have 
since been able to surmise its meaning. The Corporation wished that 
there should be a statement in the Act that the maximum should be £2 10s, 
upon a £50 share—that is to say, that a dividend of 5 per cent. should be 
expressed. The Commer had no objection to that, as it was, in fact, the 
purpose and object of their own proposition, and it was adopted. Upon 
that the Corporation said that it was at their dictation that the 5 per cent. 
limit was imposed. In 1874 it was proposed to increase the rate of interest 
which the Company might receive to 7 per cent., because it was thought 
the time had arrived when, by the success of their undertaking, they 

Should have the usual reward of all their work, and they expected 7 per 
cent. upon their additional capital, but not upon the capital previously 
granted—that being the usual rate of dividend, in other water-works, upon 
new capital. The Bill came on in the House of Lords, and was opposed 
by the Corporation. It passed that House, and was even more intently 
opposed in the Commons. The Bill, however, was practically passed as 

roposed by the Company, except that 5 per cent. dividend was fixed 
instead of 7 per cent. The Company accepted the restriction of both 
Houses of Parliament, and now ask for capital at 5 per cent., not seeking 
to alter it. We propose to raise further capital entitled to a dividend of 
5 per cent. only, but not subject to the auction clauses to which we are not 
now subject, and I believe there is not one Water Company who are sub- 
ject to auction clauses. The rate of 5 per cent. is also exceptional. 

Examination continued: This Company were the first to attain the con- 
dition of a high-pressure supply ; and not only have we done that, but we 
have continued it absolutely without cessation from 1831 till the present 
time. The Nottingham Company have been the cause of the spread of 
that system all over the kingdom. The quality of the water is very 
beautiful, chiefly obtained from the red sandstone strata, and it is lifted to 
various heights, so that we are able to supply the whole of the district 
with water at high pressure. Practically, the water is never off at all. 
People use it ad libitum day and night. There is no restriction at all to 
its use. The rates are very moderate indeed. I do not think they are 
quite the lowest, but ee | are very nearly the lowest of any town in the 
kingdom. We supply all manufacturers, and all demands for sanitary 
purposes. For a house of the annual value of £5, the charge would 
4s. 8d. a year, or a little more than a penny a week—i.e., for a penny ® 
week about five persons are supplied with water. That is a constant 
supply at high pressure. In Rochdale the charge is 7s. 6d.; in Birming- 
ham it is 6s.; in Bury and Bradford it is 7s. 6d.; in Oldham it is 6s. 8d. ; 
in Bolton it is 7s. 6d.; and so on. 

By the Cuamwan: The highest is Sheffield, at 8s. 11}d. I will takes 
house at £10 annual value. Ourrate is 1ls.; Rochdale, #1; Birmingham, 
10s.; Bury, 15s.; Heywood, l5s.; Bradford, 15s.; Oldham, 13s. 4d.; Bolton, 
12s, 8d.; and Sheffield is 15s. In that case I think Rochdale is the highest. 
The rates under different Acts of Parliament are not at all consistent with 
each other. At Manchester the charge is 7s. 6d. 

Examination resumed: Many towns where the Corporations have the 
water supply in hand have public rates in addition. The 7s. 6d. in Man- 
chester is equivalent to an outlay of 5d. in the pound, because it is levie 
on all properties alike; whereas the Company can only levy upon house 

roperty. I cannot give you the exact amount, because there is a difference 
Looboun the rate and the value. I suppose the Manchester rate would be 
equal to about 11s.6d. The rest are valued in about the same proportion, 
but you will see that as the scale extends we are lower in ee ae than 
in the cases I have already quoted. We have also commenced in the -_ 
of small houses, and have extended the system somewhat on a larger sca’e, 
by making an allowance to the landlord for payment in the gross. It 
abe provide the houses with communication-pipes at our own expense. 
was this Company who established that system, which has been only Ped 
tially applied in a very few other towns. This Company have also — 
1600 hydrants in various | ey of the district at a cost of about £6000. Moen 
further keep a large staff of people for our own benefit and that oi pod 
customers, to look after the taps both external and internal, and W' 
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~~ tain them in repair till they are utterly worn out. We have 
‘~ stations & the — time, and we have four reservoirs— 
re at the sources. e have four high-level reservoirs, eight steam- 
engines, and a water-engine. The sources of our ogee supply are 
al] deep wells sunk in the sandstone formation; but we have also 
to take water from the River Trent. The last right we do not exer- 
je, and have not exercised for many years. Our present capabilities 
af supply amount to 7 million gallons “aad day. The requirements I 
average at @ maximum of 4 million gallons, going down to nearly 3. 
Practically, there is a capability of 6 million gallons, for there must 
slways be a margin left, as against requirements of 4 millions. In the 
district we supply there are 32,000 or 33,000 houses, with others in course 
of erection, 50 that it would not be unfair to estimate the population at 
170,000 persons. We have 106 or 107 miles of mains. e have never 
refused to supply any district, nor, as far as I know, any house. We 
alwa anticipate the wants of the districts as much as possible, and 
ly down mains in the streets before the houses are built. Our income 
is £95,500 a year, and our debt now is £6000; but I hope that will be paid 
off on March 26, 1880. The amount of capital raised by premiums on 
shares alone is £28,000. Then the ancient me ges! accumulated a great 
deal of property, chiefly land, and that is worth within a few pounds of 
495,000. That, added to the £28,000, would give £53,000 of capital not 
pearing interest. Altogether there is about £78,000 in the undertaking 
pot bearing interest. The district which we seek to supply has a popula- 
tion of about 82,000. Our pipes go up to the borders of Hucknall. Not- 
ingham is as dependent upon them as they are upon Nottingham, and 
as we are private yy tor a right to supply water, we propose to 
give these places the blessing of an ample supply. There is no other 
supply but from the red sandstone, and we Yer ene gd hold the key in that 
t. We have large works already at Bestwood, and we have a high- 
pressure reservoir, called the Red Hill Service Reservoir. By an arrange- 
went with the Duke of St. Albans, we have a right to the whole of the 
water in the large sandstone district—about 5000 acres around Arnold. We 
have also the right to take water from several thousand acres, which are 
distinguished on the map as Linby and Papplewick. We have no works 
there at present, nor shall we have, I suppose, unless this Bill is passed. 
From that district we can obtain an additional 3 million gallons of water. 
The proposed additional works would be beyond Papplewick, and it is 
roposed to bring water from that source for the supply of New Brinsley, 
Brinsley, Eastwood, Greasley, Newthorpe, Kimberley, and so on, and for 
usto do that it would not take more than a month. When the new lines 
are made they will naturally travel through Hucknall. We could avoid 
it, but the natural road is through Hucknall; and Mr. Montague, who is 
one of the large py of land in this district, has arranged with us 
for the direct road to the places we propose to supply. He is in favour of 
our scheme, and opposes that of Hucknall to supply itself with water. Our 
scheme provides for a natural extension of our area for the good of the 
community. The rateable value of the rents is lower in this district 
than in Nottingham, and, therefore, we shall add 25 per cent. to the rates, 
and no one objects, or raises an objection to it. There is nothing in the 
petition of the Corporation but a desire to become possessors, compul- 
sorily, of the undertaking of the Company. We have never given them 
any cause of =" in any way; but ours is one of the finest invest- 
ments, and one of the best conducted water-works in the kingdom, and 
that cannot and will not be denied. 

Cross-examined by Mr. Brpper: In only one case has Parliament sanc- 
tioned the compulsory transfer of water-works, and that was hardly a case 
of compulsion, because negotiations had proceeded between the Company 
and the Corporations previously. I selon to the case of Stockton and 
Middlesbrough. 

Mr. Broper ; I was one of the Counsel in that case, and remember it well. 
Do you mean to suggest that there was no compulsory purchase ? 

itness: It was a compulsory purchase, but it was not compulsory in 
the ordinary sense of the word, because the parties had been in negotia- 
tion, and ultimately there was a quasi willing vendor. 

Cross-examination continued: The Nottingham Company do not pay a 
very high rate of dividend; they do not pay one shilling more than Parlia- 
ment has sanctioned. They do not always pay maximum dividends. They 
are now paying up about £6000 of arrears. The Company have been going 
on - yom: and gradually for some years past increasing about £2500 a 
year, on the average, and there has been a steady growth of the mains in 
the district. In 1854 we obtained leave to raise £100,000 new capital for 
the paerel pepe of the undertaking, and that capital was spent very 
carefully and economically, and lasted about 20 years. In 1868 we again 
spplied, but failed, and in 1873 we came for extended powers and £25,000. 

¢ asked for 7 per cent. on that capital, which is the same as is allowed 
to other water companies. The Corporation opposed us, and Parliament 
did not grant it. In 1874 we applied for £100,000, which we thought would 
meet our immediate wants. e again asked for 7 per cent., and the Cor- 
poration opposed, desiring to cut down our dividend to 5 per cent., and in 
that they succeeded. At that time I estimated that the £100,000 would 
last us for 16 or 20 years. That money has been expended, and I can tell 
you where it has gone to exactly. I was wrong in estimating it would last so 
ong. I was then looking into the middle of next week, whereas I am now 
lookin, into the middle of last week. I was looking then into the future, 
with all its uncertainties; but now I am looking into the past, with all its 
certainties. Whether I was right or wrong’is quite immaterial if the 
money has been properly, and usefully, and beneficially expended, as I 
4m prepared to show it has been. In a very few months after the Com- 
pany obtained the money they allotted the shares. 419 5s. shares issued 
and called up are worth now in the market about £28 10s. or £29. That 
18 to say they are now at about 50 per cent. premium. 

Mr. Binper: Therefore have not the Shareholders, in consequence of 
obtaining this £100,000, put into their pockets £50,000 ? 

Witness : They have not taken it out of anybody else’s pocket. 

P os ee In point of fact, the premiums have reached about £17,000 
ear 

Witness : You call it premium; well, I will call it bonus or windfall. 
The additiona! sum should not come out of the pockets of the ratepayers, 
but out of the market, with which the ratepayers had nothing todo. If 

choose to give you for certain shares 40 or 50 per cent. premium, it is 
“nn between ourselves, and the Corporation have nothing to do 

it. 

Cross-examination continued: The maximum dividends amount to 
about £18,000 per annum. The greater part of the £100,000 has gone in 
paying off bonds and debts. I cannot tell whether the Company have 
any unexercised power of raising money on debentures. The power to 
Taise £25,000, under the Act of 1874, was not by debentures but by loans. 
The 12th section gives them power to borrow upon mortgage any sum not 
exceeding £25,000, but that is different from raising money upon debenture 
stock, which is in the nature of shares to which a particular kind of 
Preference is attached. That is saleable in the market, and may be sold 
from hand to hand for a profit price. We have raised money by borrowing ; 
even during the past year £8000 has been borrowed under the general 
sey of the Company. I can form no idea how long the £150,000 now 
asked for will last. I am not going to prophesy again; having failed once, 








I am not going to guarantee anything in this world again. The new 
districts will cost about £60,000. We shall not have to spend any con- 
siderable amount in erecting any additional pumping-station for some 
time, because the one at Bestwood is competent for the supply of the new 
district for years. In that respect my prophesy was right. I cannot tell 
you how many years it will be, but we shall have, by and by, to erect a 
new pumping-station on Mr. Montague’s land. We have acquired a site 
of about 10 acres for that purpose. I can tell you that not one farthing of 
the Company’s money has been spent otherwise than profitably. As to 
the additional capital being a godsend to the Shareholders to the extent 
of £75,000, that depends on the value. If the money were expended—and 
it never would be except usefully—it might get up to that. 

Mr. Bipper: It has got up to that rate in the other cases already. 

Witness : Because there have been causes, and I hope there always will 
be. There will be more people to take the water, and therefore more to 
pay. They are increasing by thousands, and all these mouths must be 
filled. I think it likely we may hereafter have to come to Parliament for 
another £150,000. 

Cross-examination continued: I am informed that the last raised capital 
has all been expended with the exception of about £3000. We have sup- 
plied three districts, including Beeston and Arnold, and we have paid off 
some loans and a large amount of debt. I am perfectly sure that the 
money has all gone in a perfectly legitimate way. The figures produced 
refer to the expenditure of the or mony | during three years. With regard 
to the £28,000 for mains, the mains for the supply from the Red Hill 
reservoir were laid, and the work was in progress, in 1874. I cannot tell 
you how much has been spent on the works since 1874. We have still 
power to raise £39,300 on mortgage, and we can raise money on super- 
fluous land, but that bordering the Trent would have to be brought into 
the market as building land in small proportions. It might in reality be 
worth £25,000, but it is not practicable at present to force it into the 
market. We might raise £40, on debentures to-morrow, if we chose to 
get heavily into debt, instead of on shares; but we have a natural repug- 
nance to mortgage debts, and when we are obliged to resort to them we 
do it unwillingly. The shares of any company always sell better in the 
market when there is not a large claim in the shape of mortgages. We 
mean to raise the money we are authorized to raise on mortgage, by the 
Act of 1874, if occasion requires, but by preference we should like to raise 
it by shares, thus to have all the people holding claims upon the profit 
rowing in the same boat. My advice has always been, never get into debt 
if you can help it. Asa matter of preference should say that I would 
rather raise money by share capital. I have no means of answerin 
whether, if Parliament grants us the additional share capital now aske 
for, we shall not exercise the borrowing powers of the Act of 1874; that 
would be my view of the matter, but I am not the Company. 

| Mr. StepHens: The extensions proposed by this Bill will nearly 
double the area of the Company's operations, and for the new area a 
differential rate of 25 per cent. is pans but that is not 25 per cent. 
more than is being paid in Nottingham. The rate is levied according to 
the rent of the house, and a £12 house in Nottingham would not be worth 
more than £8 in these outlying districts, consequently the rate would not 
be higher either per head or per house. I attach much importance to the 
supply of Hucknall Torkard. There are 8000 peor there, and our pipes 
go through it, or alongside it. The area of Hucknall is 3290 acres, of 
which 2900 belong to the Duke of Portland. We could supply it in a 
month. The idea of taking in Hucknall must have been in the minds of 
the Company for a couple of years. We were in Parliament in 1874 for an 
extension of limits, and we proposed then to take in Hucknall, but some- 
thing-occurred in the town of Nottingham which induced the Board to 
strike out a number of the places. I cannot say that the Company 
deliberately abandoned this scheme, nor can I give their reasons for doing 
it. I know, however that a letter was written to the Parliamentary Agent 
to withdraw these places from the Bill. 

Mr. Micnae.: I believe they were in the parliamentary notice, but not 
in the Bill as deposited. 

Witness: I think that was the case. There are two additional works 
required for the supply of Hucknall, but a tenth of the cost of getting the 
water from the Red Hill reservoir ought to fall upon Hucknall in propor- 
tion to the supply. The supply of Hucknall would be as valuable to the 
Company in the matter of service, as Parliament Street might be to 
Charing Cross. Water Companies have the right of laying ipes along 
any public highway in their districts. Our direct road is through the heart 
of the village. -With regard to the basin of which mention has been made, 
there were many people to be consulted before an agreement could be 
come to between Mr. Montague and the Water Company, and the agree- 
ment produced which refers to the matter is a private one of Mr. 
Montague’s. Several years ago I made a survey of the Hucknall district, 
and recommended a source of st tag Pe oy Mr. Montague’s estate, That 
was as far as the matter proceeded. There were no negotiations with Mr. 
Montague so far as I am aware. A new idea, suggested by the Local 
Government Board of that day, was broached, to the effect that there 
should be a combined district, consisting of Hucknall, Bulwell, Greasley, 
and Eastwood, for the purposes of water supply, but that also fell through. 
In July, 1874, I saw no violent impropriety in Hucknall getting a supply 
for itself by pumping on Mr. Montague’s estate, for they must get it from 
somewhere, and there was then, in my opinion, no other service open to 
them. But what was right and proper—and even necessary—under the 
then circumstances, is Sonesta wrong and improper under existing 
circumstances. We care so little about Hucknall per se, that you might 
cast it out and do us no harm, but it lies in the direct line to East- 
wood, and onr pipes going there we can, with our large undertaking, 
supply them better than they can possibly supply themselves with their 
small undertaking. An agreement has been entered into, by which a rate 
is to be paid to Mr. Montague for the use we shall make of his estate. 
Unless we get these powers within five years the agreement falls three 
but we have to pay the rate for the time, and in perpetuity if the Bill is 


carried. (To be continued.) 


Fripay, May 10. 
(Before Mr. Raikes, Chairman of Ways and Means ; Mr. HARDCASTLE ; 
and Mr. Ricxarps, Referee.) 
RADCLIFFE AND PILKINGTON GAS BILL. 

This was an unopposed Bill, and the Committee reported as follows to 
the House :— 

“The Billempowers the Company to acquire additional lands for the 
purpose of extending and enlarging their gas-works, and to raise further 
moneys in order to meet the increased demands for gas within their 
authorized limits of supply. AER 

“This Company is in an exceptional position. Its district is of great 
area, and for the most part sparsely populated. Its outlay is com- 
paratively large, and its income comparatively small. Moreover, in 
consequence of extensive mining operations, the loss of gas by leakage is 
very considerable. The dividends of the Company have of late years been 
greatly reduced, and have been subject to many fluctuations, whereby the 
value of the share property has been detrimentally affected. The 
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dividend mpen the larger portion of the present capital of the Company 
is limited by the Act authorizing such capital to 7 per cent.,and the 
dividend upon the whole of the new capital of £120,000 is limited by the 
Bill to the same rate. Under these circumstances the Committee are of 
opinion that the requirements of Standing Order No. 188a will be suffi- 
ciently met: by as the sale by auction or tender of £80,000 of such 
new capital, and they have made provision in the Bill accordingly. 

“The Committee have examined the allegations of the Bill, and found 
the same to be true, and have gone through the Bill, and made amend- 
ments thereunto.” 


(Before Mr. Raikes, Chairman of Ways and Means; Mr. StacroouE; and 
Mr. Ricxarps, Referee.) 
YORK. UNITED GAS BILL (LORDS). 

Messrs. Dyson and Co, appeared as Agents for this Bill, which has passed 
the House of Lords, and now came before the Committee as an unopposed 
measure. 

In the course of the proceedings, 

Mr. Rickarps asked: To what interest is the new capital limited ? 

The AcEent: Five per cent. 

The CuarrMan : at is the meaning of clause 21? 

The AcEenr: It debars the Company from converting borrowed money into 
capital. The clause was inserted at the suggestion of the Corporation, who 
were afraid something of the kind might be done. 

Mr. Rickarps; What is your present price for gas ? 

e The Acent: Two shillings and sixpence, and we find we cannot live at 
at. 

The Cuarrman: The price is much lower than that charged by other 
Companies ? 

The Acent: Yes. 

The Cuarrman: Well, we allow the Bill to pass through, and shall in our 
report mention that the price charged is very low. 


The following is the report of the Committee to the House :— 

“ The Bill empowers the Company. to enlarge their gas-works, to extend 
their district of supply, and to raise £80,000 additional capital. 

“The dividend on such additional capital is limited by the Bill to 5 per 
cent. per annum, and the Committee therefore have not thought it neces- 
sary to introduce a provision for the offer of such capital by public auction 
or tender, 

“They have examined the allegations of the Bill, and found the same 
to be true, and have gone through the Bill, and directed the Chairman to 
report the same without amendment.” 








Miscellaneous Hetos. 


METROPOLIS GAS SUPPLY. 
Dr. Whitmore’s report on the illuminating power, pressure, and quality 
of the coal gas consumed in the parish of Marylebone, and supplied by 
The Gaslight and Coke Company, during April :— 























| inati | Mean Pres-| Mean Mean | 3 a 
PRs np | surein (Quanty. of/Quanty. of 53 e 
Candlee | Tenths of an Sulphur in Ammon.in| S32 
| ‘ Inch. 100 Cu. Ft./100 Cu. Ft.) @ “yy 
app iencpeeenenaeeereenancessee serene emer | nr || — 
|*Mean High | | | 
| Ae og gh- Low- |High-| Low- . | 4 
oe | est. | est. | est. | est. Grains. | Grains. 
Gas supplied from the! | | 
Fulham works . .| 16°87/ 17°31 16°2 | 18°82| 9°64 17°26 | 0°26 {Notrace 
Gas supplied from the| | | 
Beckton and Bow | | 
works. . . . .|16°73 17°34, 16°31|40°42 19°28 13°16 0°26 |No trace 
Cannel gas supplied) | H | 
from the Pimlico} 
works. . . . .|20°96/22°03 20°02|22°00 12°97 13 03 0°06 §=6Notrace 
| | | 
Mean of daily readings of barometer. 29°60 
be thermometer . 61°46 


” ” 
* Each observation consists of ten readings of the photometer, at intervals of one minute. 


The mean illuminating power of all the three gases supplied to the 

arish during the month was very nearly a candle in excess of the stan- 
yard, and on no occasion did either of them fall below it, whilst on several 
occasions the excess was from a candle and a half to two candles. The 
mean quantity of sulphur found in 100 cubic feet of the gas supplied from 
Fulham was about 17 grains; in the other two gases it was only about 
18 grains, whilst as regards ammonia it was virtually nil. The pressure 
was generally satisfactory, and on no occasion was sulphuretted hydrogen 
detected in either of the gases by the ordinary tests. It is only fair to 
state that the gas supplied to this parish, during the past month, was un- 
usually good, both as regards illuminating power and freedom from 
impurity. bb Sis 

Dr. Stevenson’s report on the gas supplied by The Gaslight and Coke 
Company to the Vestry of St. Pancras, during the month of April, 1878 :— 
Maximum —_ estimated by sperm candles, according to the Act—18°5. 
Minimum light, sperm candles—16°6. Average light, sperm candles—17°2. 
Traces of ammonia, indicated by turmeric test paper—Trages on all occa- 
sions. ‘Traces of sulphuretted hydrogen, indicated by lead test paper— 
None on any occasion. Sulphur 14°5 grains per 100 cubic feet. 





METROPOLIS WATER SUPPLY. 

Tue AxsortivE ScHEMES OF THE METROPOLITAN Boarp.—On Friday 
last a deputation conveyed the thanks of the Vestry of St. Pancras to Sir 
Thomas Chambers, at the hall of the Middle Temple, for the services he 
had rendered by his a to the proposal for transferring the water- 
works of the Metropolis to the jurisdiction of the Metropolitan Board of 
Works. 





Dr. Frankland reports as the result of his analyses of the waters supplied 
to the Metropolis and some of its suburbs during April, that taking the 
average amount of organic impurity in a given volume of the Kent Com- 
pany’s water during the nine years, ending December, 1876, to represent 
unity, the proportional amount contained in an equal volume of water 
supplied by each of the Metropolitan Water Companies was—Colne Valley 
13, Kent 1:3, New River 1°7, East London 2°7, West Middlesex 3:0, Lam- 
beth 8:1, Grand Junction 3°1, Southwark 3°8, and Chelsea 3°38. The water 
abstracted from the Thames and Lea, by seven out of the eight Companies 
supplying the inner circle, exhibited a marked improvement when com- 
pared with the corresponding samples collected in March. It was also in 


all cases efliciently filtered before delivery. The water supplied by the 
Kent and Colne Valley Companies was bright, wholesome, palatable, and 
of its usual excellent quality, 
panies was three times as hard as that delivered 


The softest water supplied by other.Com- 
y the Colne Valley 





Company. Seen through a stratum 2 feet deep, the water supplied by ug 
Kent and Colne Valley Companies, was clear and colourless; the ty 
River Company’s water was clear and nearly colourless ; that delivered 
by the Chelsea, West Middlesex, Southwark, Lambeth, and East a 
Companies, clear and very pale yellow; and that by the Grand Junction 
Company, clear and-very pale yellowish brown. rm 
Results of Analysis expressed in Parts per 100,000. 
| | reg wee 
Total} Or- | Or- | 2 | Nitrogen, | Total 
Solid | ganic | ganic | & as Ni- |combined|Chio. | Total 
| Mat-| Car. |Nitro-| § (trates and) Nitro- | rine. Hart. 
| ters. | bon. | ‘gem. | <q | Nitrites.| gen. | Deas, 
Inner Circle. j | 





Companies or Local 
Authorities. 

















jac meeeeel ameniiidacee 





Thames— { | | 
Chelsea»... . . 26°74] °188 | 036 | 0 206 | 242 | 15 | a4 
West Middlesex *, .* .| 25°62/ °142 | -034 | 0 | °230 | -364 | 1-6 | 91-0 
SouthwarkandVauxhall 26°10 | -176 | +056 | © | -219 | «265 | 1-5 | Gye 
Grand Junction . , .| 26°82] “145 | 037) 0 | -201 | +238 | 1:5 | apg 
Lambeth . . . . .| 28°06] °152| 028 | 0 | 163 ‘191 | 16 | 05 

| | } 

Other Sources— 

New River . 25-12] *072 | -023 | 0 | +288 316 | 16 | bo 
East London , 30°18 | ~128 030 | 0 *245 275 18 
mee BS 39°92 | -059 | -019 | 0 464 483 | 2°5 | o74 


Outer Circle. | } | | 
Colne Valley, . . ~- . 13°94] °054 | °021 | 0 *336 "357, 14 G7 
Tottenham Local Board .. — _- _ 0 











Corporation of Birming-2 | 5,.0,| .aca | «oar |-ace 
garam nt 24°30| -303 | 047 {002-321 








025, 0°55 | Len 


Corporation of Glasgow+.| 3°20 | *130 “020 | 0 | 7005 





* Analyzed by Dr. Alfred Hill, Medical Officer of Health and Analyst to the Borough, 

+ Analyzed by Dr. E. J. Mills, F.R.S.,.of Anderson’s College, Glasgow. 

Note.—The numbers in the analytical table can be converted into grains per imperial 
gallon by multiplying them by seven, and then moving the decimal point one place to 
the left. The same operation transforms the hardness in the table into degrees of hard. 
ness on Clark’s scale. 


The. Registrar-General publishes the following returns of the average 
daily quantity of water supplied by the London Water Companies 
during the month of April. ecording: to these, 118,335,453 gallons, or 
537,652 cubic métres of water (equal to about as many twns by measure, 
tons by weight) were supplied daily; or 217 gallons (98°6 decalitres), 
rather less than a ton by weight, to each house, and 30°6 gallons (139 
decalitres) to each person, against 29°9 gallons during April, 1877, 

















Numberof Houses,&c.,| Aver. Daily Supply of Water 
ComPANIES. supplied in | in Gallons* during 

April, 1877.;April,1878.| April, 1877. | April, 1878, 

Totalsupply . . .. .| 582,166 | 544,381 || 113,059,770 | 118,335,458 

From Thames. . . . . - 249,546 | 256,903 || 57,103,563 59,302,563 

» Leaandother Sources . 262,618 | 287,478 55,956,207 59,032,890 
THAMES. er re 

CRMOES 5.0 16. 0, 0 14 28,741 29,014 7,163,360 8,182,300 

West Middlesex . 49,035 | 50,562 9,814,214 9,300,265 

Southwark and Vauxhall 77,380 80,375 17,250,000 18,200,000 

Grand Junction . . . 37,683 88,462 10,815,049 10,693,898 

Lambeth s 56,209 58,490 12,061,000 | 12,926,100 
LEA AND OTHER SOURCES, | 

MowRwe. « © © © © © 2 j 125,219 | 126,563 24,368,000 26,315,000 

East London : 111,967 115,143 24,908,780 25,576,590 

ee ss oe a ee 45,772 6,679,427 7,141,300 





consumption. y 

Note.—The return for April, 1878, as compared with that for the corresponding 
month of 1877, shows an increase of 12,215 houses, and of 5,275,683 gallons of water 
supplied daily. 


Dr. Whitmore’s report on the composition of Thames Companies and 
other waters consumed in Marylebone during April :— 














| ‘ Parts, pe’ 
| In Grains, per Gallon. gS al In Degrees. 
Albume- | Hardness 


| | 
| Total | Loss by | qy)5.| Free 
0 


| i ad boil- 
| Solid Incine- | noid Hard- after 


rine. “| Ammo- ness. jing Fifteen 





| Matter. ration.* | nia. |" nia. | Minutes. 

! a. we | Sree na ae 
West Middlesex . 18°00 0°80 | 1°08 0°02 0°06 12°4 27 
Grand Junction . 20°10 0°90 | 1°06 | O01 | 0°08 | 13°8 30 





* The loss by incineration represents the amount of organic and other volatile 
matters contained in the Imperial gallon (70,000 grains) of water. The total solid 
matter, minus such loss, consisted largely of carbonate of lime, with small quantities 
of other equally harmless salts, 

The water of both Companies, as drawn from the mains, when see2 
through a stratum of two feet in thickness, was clear and bright, and no 
living organisms were detected in either by the microscope. The water 
as taken from the Thames at Hampton, the point of intake of both the 
above Companies, was only slightly turbid. In this water living and 
moving organisms were found. 





Wistepon Pusiic Licutine.—At the meeting of the Wimbledon 
Local Board on the 15th inst., a letter was read from the Mitcham Gas 
Company, in which they undertook to light 265 public lamps from the lst 
of June next to the 3lst of May, 1879, inclusive,-at £5 2s. 6d. per ms, 
and from the Ist of August next to the 3lst of May, 1879, at £4 5s. 6d., t ; 
times of lighting, extinguishing, and other conditions to be the same as & 
present. This is a reduction of 4s. 6d. per lamp upon the existing mee 
It was resolved that a contract for the ten months be entered into wi 
the Company. ' 

UoxrieLp Gas Company.—The annual meeting was held on the 3rd inst 
The balance-sheet showed that the amount received from private coD- 
sumers for gas-rental had continued to steadily increase, the income yn 
that source for the year just ended being £852 10s. 4d., against Yd 
19s. 10d. in the previous year., There had been received for coke an id. 
£119 2s. 9d. This was less than in the previous year, owing to the m 7 
ness of the Rest winter affecting the price of fuel. The Directors had foo 00 
off during the year half of the debenture loan—viz., £200—leaving ie 
still owing on that account. There was a balance, after providing ” Zn 
amount owing on debentures, and interest, of £483 5s. 3d. availab . - 
dividend and reserve. It was resolved to appropriate £200 of this oe rm ” 
in payment of a dividend, at the rate of 10 per cent., to the Shareho — 
leaving sufficient in hand to pay for the year’s supply of coals, and so f0 
a reserve. 
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ROCHDALE CORPORATION GAS-WORKS, 
Report or THE Gas COMMITTEE. 
To the Council of the Borough of Rochdale. 

The Gas Committee present the following report on their department 
for the year ending March 25, 1878. 

Notwithstanding the reduction made in the price of gas last year, equiva- 
Jent in the aggregate to over £4000 per annum, your Committee are 
pleased to inform you that, in consequence of more favourable coal con- 
iracts, and by a more careful supervision exercised over the manufacturing 
department, the profits during the past year are the largest that have ever 
heen realized. Etter paying interest and 1-75th part of debt, and all other 
liabilities, the surplus profits amount to £8622 9s. 2hd. 

The coke receipts are about the same this year as last. The per centage 
of coke sold is 37 per cent. of the material carbonized; last year being 33 

cent. 

Your Committee have not thought it wise during the past winter to 
york the hydraulic stoking machinery, in consequence of two-thirds of 
the retorts then in use being of small size. Renewals are now being made, 
and when completed, all retorts will be of the size required for the suc- 
cessful working by machinery. 

Considerable expense has been incurred during the year by the failure 
af one of the gasholder-tanks, which required. considerable alterations to 
pe made in the construction, in order to prevent the recurrence of a similar 
gccident. The tank is now satisfactory, and all expenses connected there- 
with have been charged to revenue account. — 

The new governor-house and offices are now nearly completed, the 
station-governors placed in position, and the connecting-mains are now 

ing laid. The respective governors will supply respective districts, and 
tims give a more perfect control over the total area of supply than has 
hitherto been attained. 

Itis the intention of your Committee, during this year, to replace the 
No. 1 station-meter with one of a larger capacity, as it is proved that the 
present means of registering the gas manufactured in winter is unreliable. 

The following brief summary represents a comparative view of the 
working for the year ending March 25, 1878, and March 31, 1877, viz. :— 


Cubic Feet. 
Gas made this year to the 25th of March. No. 1 station-meter registering 


























Gas made last year to the Slstof March. . . . . .» «+ «© « « - 
ee ae a! Sik ey Re Oe —_ 
G@assoldand used thisyear. . . . . 1. 1. ew es we ee 219,577,900 
Ditto ne «5 oe eh ewe ee 221,391,000 
ee ee ee ee ee ee ee ee 1,833,100 
‘ a 
Value of gas sold, after deducting discounts, thisyear . . . . + +£43,297 15 11} 
Ditto ditto last year . + 47,435 4 34 
Decrease. . « . . o 4 - . £4,187 8 4 
Theprofitsthisyearamountto. . . . ..... + 6 « . . £8,622 9 2% 
Ditto last yenaramountedto, . . .. =... + «© « « « 6,903 1 6} 
pe ee ee ee ee ee o « . £1,719 7 6 
The present number of consumersis. . . . . +... . e 19,312 
last year the number of consumers was. . ..... . °° 18,550 
DN 4 sw ee be ere ee 762 
Newlamp services laidthis year . . . . 1. 1 1 e ° 21 
Making total new services laid this year . . . . 783 
a 
4672 yards of new and additional main-pipes have been laid during the 
past year in various roads andstreets,atacostof . .. . . . . £1,86817 9 
Theservices referred toabove cost . . . . . . + 2 se ee 394 8 0 
Extensions on works during year. . . . . . « oe « o Rw 6 
Making total amount chargeable to capital . . £4,025 1 3 











The following statements give the size and number of meters in use, 
the uarterly and annual average illuminating power and purity of gas 
supplied —s the past year, also the maximum and minimum tests 

quarter. 


Number and Size of Wet Meters in use up to March 25, 1878. 








Lights No. 
Meters No. . 


| aA —— 
. | 15098] 1888 858 | 391 | 17 | 132 84 | 65 | 1 | 36 
! : , 





2 |a|s5|10| 15 | 2 30 50 | 60 Py 


Number and Size of Wet Meters (continued). 





‘ | | | | 

lights No. . -| 100 | 150 | 200 | 250 | 260 300 | 400 500 | 600 | 700 | Total. 
| 1 } 

Meters No. 


; a7 | 41 | at) 1] 1/3 | 0 1/2) a | 16135 











Number and Size of Dry Meters in use up to March 25, 1878. 








; | | | 
lightsNo. . .| 2 100| 150| Total. 
mes | 


Miters No, . .| 98 | 6 | 18 | 14 10 2) 7)1)2)1) 2) 9% 
- ma Re SLE! otk 








a: a a F oa } 


ting the year the illuminating power of the gas has been tested daily 
ies ¢ Sugg-Letheby photometer, the gas being consumed in a “ London” 
: gand burner at the rate of 5 cubic feet per hour, against two 
Coreen Sperm candles, each consuming 120 grains of sperm per hour, 
tmections being made for barometric pressure and temperature, if 
quired, The quantity of gas consumed each quarter is also given. 

















- Gas Consumed.| Max. Min. Average. 
Quattér ending June . .| 26,309,700 | 19°70 | 16°80 | 1829 candles. 
Do. September| 29,134,600 | 1800 | 1600 | 1713 _,, 
Do, December.| 90,638, 19°90 | 1660 |1795 ,, 
Do. March. 73,494,800 19°60 17°30 18°29... :», 
Total for year 21y,577,900 | Yearly average 17°91 candles. 











Table showing Proportions of Sulphur in other Forms than Sulphuretted 
Hydrogen in Grains per 100 Cubic Feet of Gas. 





| | 
_ | Maximum. | Minimum. | Average. 
Quarterending June. . . 21°44 | 10°90 17°31 
Do. September . | 16°48 10°31 14°43 
Do. December . | 13°36 499 9°83 
Do. March . . | 16°20 9°88 12°65 
Yearly average . . 13°55 





Only on one occasion the quantity of sulphur found exceeded that 
allowed by Act of Parliament, being 1°44 grains in excess. 

With regard to sulphuretted hydrogen, this impurity has, with few 
exceptions, been detected in the ordinary and continual test. 

The gas has also been remarkably free from ammonia, only showing, on 
rare occasions, traces of this impurity. 

(Signed) Wurm J. Perrize, Chairman. 

May 2, 1878. 


Dr.— Profit and Loss Account from March 31, 1877, to March 25, 1878. 


To Gas-rental, general account. . . . . . . . -&40,340 0 5} 
Public lamps, including lighting, extinguishing, clean- 
DCO. «+ » we « «¢ « « + Ce <4 
Public lamps, Castleton Local Board . és ° 159 5 7 
Do., Wuerdle and Wardledo. . .... 913 «0 





















































Sundry accounts . . . 3119 9 
—_—_—- £15,593 5 If 
Tar and ammoniacal liquor . . £3,227 13 8&4 
a wan & be e+ 6s or ase © ao WS 2,643 8 4 
Fitting trade . 1 0 + ot eee eo et lt 1442 5 
Cottagerents . . . . . «© « 24 4 6 
— = 6,039 § JI} 
£51,632 14 1 
wm a - 
Cr.—Profit and Loss Account, 
By Carbonization — 
Stokers wages. + 2 . 6 « » £3,158 3 104 
Coalandcannel . . . £17,507 18 2 
Horseapdcartwork ... . 993 13 44 
Men’s wages, unloading, stacking, 
Ge. «. 2 © ; 2 ee 532 16 0} 
new. 19,034 7 7 
—— £22,192 11 54 
Purification— 
Wages. . © © © © © © © © @ ® £364 8 10 
i a ee ee ee ee ee ee ee ee ee ee ee ee 276 9 2 
Oxzideof irom. . 2. «© © © © © © © oe 1st 0 9 
£82418 9 
Less spent oxide and lime sold 299 9 134 
——--——- 525 8 9 
Yard labour— 
Wages... 1 © © © © w © & 2 £589 3 Wy 
Ceptage. «© © © eo wo ew @ © © 2 17212 5 
———- 76115 6} 
Wear and tear, retorts— 
ts: « 6 © @ © © 8 ee «6 £404 18 105 
See ee ee ee ee 584.19 0 
ne ~~ se 0 ee 6% 2% © 158 7 0 
Cartage. « © © © © © © © © @ 2813 8 
£1,176 18 64 
Less materialssold . . . , . 315 5 
1,173 3 14 
Wear and tear, works and tools— 
Wages. . sess £730 17 11 
Ironwork plikieieies 6 6 we es W 558 14 3 
Joiners, slaters,and masons . ..... . 231 17 11 
Oil, paint,amdcement . . . .. .. «6s 157 1 0 
Hemp, waste,amdlead. . .....6-s 17 11 0 
Watersrent. . . © © «© © © © @ . 79 29 
Cartage. . . 2 2 2 « oe © 32 1 0 
Sanmdries . 1. « © © « « . ° 7111 2 
Drains and pipes. . . . ° ° 103 10 0 
£1,982 7 0 
Less old iron, &c., sold . 26 5 Of 
———— 1,956 1 11} 
Wear and tear, mains and services— 
Wagme. 2. se eo eevsee @ @ ® £249 12 1 
Pipesand castings . . . 6 «+ + © «© «© « 542 14 104 
Sundry materials, . . 2. . 1. «+ «© © «© « 73 4211 
De .@ e+ s« 6 «ope ee + © 0 8 33 0 0 
a ae 53 18 0 
|” a ee ee ee ee ee 97 OlL 
£1,049 10 9 
Less materials sold, &e. . , . 394 1 45 
-—_-_—_- 655 9 5 
Meter inspection, wages. . . 1 © 6 © © © © © ww we 565 8 6 
Salaries and office expenses— 
a -. + 6 @ » « & ©. oe «' & e £908 7 8 
BEE yi 6 90. elle bd ie 0: 2 0 6 « 15 0 0 
Printing, stationery, stamps, Xc.. . 17418 3 
—_————— 1,098 511 
Miscellaneous expenses— 
Travelling expenses. . . . » . » « - £3414 9 
Commission, perbank . . . . ... 5 » 55 0 0 
ee er ee ee ee 34 211 
Professional charges (Newbigging’s). . . . . 70 3 6 
eae eee ee ee ee ee 37 210 
ae a ee a ee 917 4 
£241 1 4 
Less meter-bookssold . . .. - 642 
—_—-— 23417 2 
Wear and tear, lamps— 
EG oes by 6 8 ee ke. >, eee 
Repairsand materials . . . . . . sw «@ 125 6 3 
£1,085 2 4 
Less materials sold ‘ 1718 9 
———— 1,067 3 7 
en a a Ok. ht £161 14 1 
Rent, rates,andtaxes . . . «. © 6 + « 1,223 17 3 
== 1,385 ll 4 
Discounts on gas-rental. . . . . . « - £2,205 9 2 
Bad debts, estimated, . . ° 60 0 0 
——-—— 2,355 9 2 
Interest on loan account. . . .. +: « . £7,045 15 3 : 
1-75th part of mortgage debt to sinking-fund 1,993 3 8 





9,038 18 11 
Balance, being profit . . . . + « « « « + 8,622 9 2§ 


£51,632 14 1 
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Dr.—Balance-Sheet. 
Assets. 
To Value of gas-works, as per last year’s balance- 
nn acai, eS 
Less amount allowed for depreciation, being 1-75th 
OeGruet SSS se te eee oe oe «64S SS 
_—_—— £159,846 13 6 


Amount expended from April 1, 1877, to March 25, 
1878 — 


tela varise 4. 3 & ean a «6 eae © 
New services #94 8 0 














New governors, governor-house, offiees, &c.  . 759 O11 
CO ree 535 8 5 
Extension of No.3retort-bed . . . . . 364 6 0 
he a a 283 16 5 
clic. «-m » s 6 8 6. @ 7 -s 233 9 10 
Mo. d.guepetiestank.. 2. 2. 6s ec we 412 5 
| RR a en ee 102 4 0 
£4,016 3 9 
Less balance of purchase and sale of 
horsesand carts. . . . . . 21 2 6 
—_——-——._ 44,025 1 3 
Present value of works. . . . . . « . «£163,871 14 9 
Amounts due-- 
nn ee ie 
Publiolemporemtal . . .+« « © © « «© 48036 4 
Do, Castleton Local Board . . . Sl il 5 
Do. Wuerdle and Wardle Local Board. 42 5 7 
Guatries telger. «oe, 6 ee we 1,470 5 34 
ee 62 1 6 
—_—_— 19,451 19 9 
Stocks, as per details in stock-book— 
ee ee ee ee ee £1,788 15 0 
tes ht — s «<6 « 2 6 @-\ 898 5 
Ee ee ee ee eee 566 5 3 
Wear and tear of mains, &. . . . . . 538 15 5 
ee Oe ee ee ee oe ee 40 0 0 
—— 3,832 15 1 
Amount advanced to Contractor on account of new 
governor-house, offices, &c. . . . . . «ss oc 878 0 0 
Bal in the Manchester and Liverpool District 
Dy 5 6c ee se et te eo we ee ee ew OD OR 
sg kn ee Sk ee ee ere 0 0 Of 
£192,864 15 64 
Cr. — Balance-Sheet. 
Liabilities. 
By Amount of mortgage debt, as per last year’s balance- 
6 A tide» 2 .¢ o « « + « ome © S 
Amount borrowed thisyear. . . . . . . . 980,000 0 0 
£171,736 0 8 
Amount borrowed from depreciation-fund - 9,063 2 11 
£180,799 3 2 
Less 1-75th part of debt paid over to the Finance 
Committee forsinking-fund . ...... 1,993 3 8 
——- —--——— £178,805 19 6 
Debts owing on trade account . . . . . . . . « « e e) «68153 16 10 
EE a ee 27412 6 
Depoits, being amount paid in advance for gas. . . . 1. 4 717 6 


Balance, as per profitand lossaccount, . . . . . . . . . 8,622 9 2 





£192,864 15 6} 

Total amount of money borrowed . . . ou os 2 « » Seep Si 
Amount of depreciation-fund ....... . £9,063 211 
Mortgage debt paid off from March 31,1853. . . . 35,607 3 5 
——_———_ 44,670 6 4 





Mortgage debt owing March 25,1878 . . . . 1. « « «© «© «60£169,742 16 7 





Dr.—Capital Account. 
1814 To Amount paid late Gas Company, and expenses incident to 
De ts 6. se so G- 6-6 & bs & « « @ @ ee ¢@ 
Extension of gas-works, 1845 to 1878. . . . .« . « « « 176,778 18 2 
SN oss ose wee « « 2 se eo Ee eS 








£214,413 2 11 


Cr.—Capital Account. 


1844 By Amount borrowed from Hand in Hand Assurance Society . . £27,700 0 0 
1845 Amount borrowed from depreciation-fund .. . ..... 46417 1 
1846 Amount borrowed from various persons . . . . . . . 1,750 0 0 
1853 Amount borrowed from depreciation-fund . . 8,598 5 10 


Amount borrowed from various persons, 1853 to 1878 (including 
£2000 borrowed from the Finance Committec in 1866) . 175,900 0 0 


£214,413 2 11 





WALTON-ON-THE-NAZE GAS AND WATER COMPANY. 


The Board of Trade have, under section 4 of the Gas and Water Works 
Facilities Act, 1870, made a Provisional Order in the case of the applica- 
tion of this Company, notwithstanding that the consent of one of the 
Local Authorities was not obtained. The application was for authority 
to maintain, continue, and extend existing gas-works, and to maintain 
and continue existing water-works in Walton-on-the-Naze, and to con- 
struct two wells, with pumping-station and reservoir, in the parish of 
Frinton, for the supply of potable water to Walton-on-the-Naze. The 
Local Authorities are the Walton-on-the-Naze Improvement Commis- 
sioners (acting under their local Act of 1841, and acting also as the Urban 
Sanitary Authority, under the Public Health Act of 1875) and the Local 
Board of Frinton. The former Authority having refused their consent to 
the granting of the Order, the Board of Trade appointed Major Marindin, 
R.E., one of their Inspecting Officers, to hold a public inquiry, and to 
report to them on the matter. The Local Government Board Inspector 
for the district was present on the occasion. The report of ajor 
Marindin was as follows :— 

There is absolute need for the early provision of a propzr supply of potable water, the 
existing supply, although there is considerable difference in the analyses of it submitted, 
being admittedly quite unfit for drinking. 

There is also great need for proper appliances for delivering the existing supply for 
public purposes, so that the drains may be properly flushed. At present they are neither 
flushed nor ventilated, and, no doubt, some of the bad smells attributed to the gas- 
works are really due to this want. 

The Urban Authorities have been, since 1876, pressed by the Local Government 


Board to take steps to provide proper water for the town, but have done very litule, and 
have matured no scheme. 

The finances of the Urban Authorities are admitted to be in an embarrassed state, and 
the Commissioners own that they would be glad to be relieved by any substantial Com- 
pany from the obligation to undertake works for the su ply of water. 

Under these circumstances, therefore, and after duly considering the evidence and 
arguments on either side, 1 am of opinion that the Order should be granted ; for, although 
it cannot be denied that the present site of the gas-works is objectionable to the sur- 

ders, yet the supply of good water is of paramount importance to the 








whole population, whose interests must first be considered, and I believe that the best, 








. a 
if not the only, means by which such supply can be obtained, within Any reasonahj, 
time, is by giving the necessary powers to this Company. 

The past action of the Commissioners does not encourage the hope that they w 
be able to cope with the difficulty, while the doubts raised by them as to the mAs 
of the Company have, I think, insufficient grounds. It is true that the works me 

eat measure the property of one individual, but he is the largest owner of Property it 

alton, and is the proprietor of the land proposed to be assigned, and these very t ~ 
afford fair ground for thinking that this Company is more likely to find the hi omen 
funds than any other body connected with the place. ary 

It would, no doubt, be better if the gas-works could be moved, but this cannot be 
insisted upon, In the interests, however, of the surrounding householders, wer: 
should not be given for storing residual products, or for any increase in the appliance, 
for the manufacture, ; 

The Board of Trade accordingly dispensed with the consent of the 
Walton-on-the-Naze Improvement Commissioners, and made a Pro. 
visional Order embodying this and other recommendations of Major 
Marindin. 


NORTH OF ENGLAND GAS MANAGERS ASSOCIATION, 
(Continued from p. 766.) 

Mr. Watson (of the firm of T. S. Johnson and Co.) read the following 
paper on 

IMPROVEMENTS IN THE MANUFACTURE OF PORTLAND CEMENT, 

Scarcely has the comparatively short space of 50 years elapsed since the 
first bushel of Portland cement was produced, and well-nigh half tha 

period had passed away ere it appeared before the public as an artic, 
Fikely to compete successfully with other hydraulic cements. The maker 
of Roman cement used every means in their power to impede the growin 
reputation of Portland, but, their exertions were not crowned with success, 

he late Sir Robert Peel, labouring under an impression that “ Roman" 
was the only hydraulic cement extant, and fearing that the raw material 
from which it is produced was being exhausted, was led to speak at cop. 
siderable length in the House of Commons, regarding the advisability of 
imposing a tax on the material, so as to reserve a sufficient supply for the 
purposes of Government works. 

One of the few Portland cement makers, hearing of this, had an inter. 
view with Sir Robert on the subject, produced samples of Portland, and 
evidence sufficient to prove that there was little cause to be alarmed as to 
the supply of a hydraulic cement, and in consequence the proposed tax 
was abandoned. 

It is not my intention to weary you with a category of the vicissitudes 
in the history of Portland cement; the multitude of purposes for which it 
is used is the best evidence that can be presented of the increasing 
popularity and established reputation it enjoys. 

s the great extent of its application has increased, so has it been the 
aim of the careful cement maker to obtain increasingly satisfactory results 
from his manufacture ; and considering that the specifications issued b 
several Governments, and other important Works throughout the world, 
at times contain conditions so stringent, it is imperative that the manu. 
facturer employ his talents to the very best of his ability in perfecting the 
manipulation, so as to produce a cement capable of giving entire satisfac- 
tion. From time to time numerous alterations have been introduced in 
the appliances employed in the production of Portland cement, but up to 
a very recent date, so unimportant have these changes been, that their 
value would be exaggerated if they were called improvements. A striki 
contrast to this normal state of affairs has, however, lately presente 
itself; alterations are being made highly beneficial to the manufacturer, 
and consequently advantageous to the consumer and the public. Recently 
more than one specification has been sealed at the Patent Office, under 
the heading of ‘‘ Improvements in the Manufacture of Portland Cement,” 
and not the least — of these is the chamber system, invented by 
Mr. Isaac Charles Johnson. 

When alterations are made, and new appliances are introduced in the 
rocess of mapufacture, the adoption of which results in the economy of 
uel and labour, as well as greatly diminished space requisite for —_ 

lation, the advantage gained by the manufacture must be considerable; 
but, if these economical changes or improvements can at the same time 
ensure higher perfection in the quality of the finished manufacture, the 
value of those appliances cannot be over-estimated. The chamber system 
possesses all these qualifications to a singular degree, as the following 
attempt at explanation will show. ‘ 

It is agreed by all who have had an opportunity of giving any attention 
to the art and science of Portland cement making, that one of the most 
important points in the manufacture is the sees mixing of the crude 
materials. This process of amalgamation is usually accomplished by the 
conney of water in the wash-mill. After the particles of the materials 
have been thoroughly incorporated, the aggregate, or “ washed stuff,” is 
pumped into large reservoirs, there to undergo the process of settlement, 
in order that the surplus amount of water, requisite for the proper amal- 
gamation in the wash-mill, be drawn off, by that means bringing the 
washed material into a state preparatory to the drying process. This pro- 
cess of settlement, which requires at least three to four weeks, is attended 
with many serious disadvantages, especially when this settling occupies 
some months, which is often the case where the area of land available is 
limited, rendering deep reservoirs a necessity. 

However perfect the appliances employed for the complete and thorough 
incorporation of the materials in the wash-mill are, the process being 
purely mechanical, the intimate connection that one particle bears with 
another is only temporary, because the two principal components—cat- 
bonate of lime and silicate of alumina—differ considerably in their specific 
gravities ; consequently, the careful manufacturer has frequently to eset 
to means and appliances both tedious and expensive, with the view ° 
restoring the mixture to its original proportions, after settlement, before 
subjecting the material to the next process of drying. Johnson's chembe 
system provides that these objections are entirely obviated. The washe 
material is pumped direct from the mills into a horizontal flue wd 
chamber, through which the waste heat given off from the kilns passes; 
the effect of this heat renders the fluid material a solidified mass in a few 
hours, thereby preventing any possibility of unequal subsidence, as 18 the 
case in the open reservoirs. 

Unequal calcination during the process of burning has always been ‘ 
cause of annoyance and expense to the cement manufacturer. An — 
disturbance in the atmosphere causing an excess of draught, a “ 
deviation on the part of the burner in the quantity of fuel employed for 
the proper calcination of the cement, the ever varying proportion 
combustible power contained in the fuel, are all difficulties liable t 
present themselves when the now old-fashioned open-topped kiln is 
use. The chamber kiln is fitted with a complete system of come 
thereby placing under control the augmentation or reduction of draugh!, 
as circumstances may require, so as to produce well-burned cement, a0 
enabling the burner to calculate the minimum quantity of fuel necessa'y, 
with an accuracy hitherto unknown in cement making. | | 

When a process of manufacture occupies a few days, which has formeniy 
required as many months, it is obvious the saving in capital must hyd 
considerable ; therefore, financially, a boon to the manufacturer; er > 
consumer reaps special benefits from a process of rapid manuisctn 
inasmuch as it gives the cement maker a better opportunity of controlling 
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er. * 
tye many Variations that. continually occur during the process of manu- 
thereby enabling. him to antee, with more confidence and 
certainty, the suitability of his cement to the purpose for which 
the consumer requires it. ; i 
In addition to these many advantages gained by the adoption of the 
per system, there are several other recommendations which, although 
not directly affecting the consumer, are of such importance to the cement 
maker, that, in an indirect way, the purchaser must reap a certain amount 
efit. 
ae immense economy attained by dispensing with the drying stones 
and their necessary belongings, the wear and tear of which, and continual 
repairs, form a very considerable item in the charges account of a cement 
manufactory, is one of the many benefits derived by adopting the now 
po ular chamber kilns. 
though this system is comparatively in its infancy, eight different 
cement makers, manufacturing a total per annum of not less than 
99,000 tons entirely by chamber kilns, is a significant proof that the 
ents just put forth are not alone based on theory, but substantiated 
bya wide practical experience. 

Another improvement of scarcely less importance than Johnson’s 
chamber system, has also recently established for itself a reputation, 
dearly proving its value in cement making by its extensive adoption. 

Goreham’s patent process of washing, as far as the consumer of Portland 
cement is concerned, carries with it the same recommendation as the 
chamber system, in that its adoption by the manufacturer undoubtedly 

ds to improve the quality of his cement. As mentioned before, it is 
an cld-established fact that one of the most essential points in the manu- 
facture of Portland cement is the proper mixing of the crude materials. 
By proper. mixing is understood, the right apportionment of these 
a la in the mill; the reduction of the particles of each compound 
to the utmost degree of fineness that is attainable, and their intimate and 
thorough amalgamation, so as to prevent, as far as practicable, their being 

in separated. 

In the system of washing hitherto adopted, it has been considered 
necessary, in order to ensure the thorough amalgamation, that the 
materials must be diluted with not less than three to four times their 
weight of water. As this large amount of water requires to be drawn off 
again, through the agency of the subsiding ponds, or by evaporation when 
the patent chamber kiln is employed, it is obvious that any system which will 
ensure satisfactory results, and, at the same time, will allow the manipu- 
lator to dispense with a large proportion of this water, is very valuable. 
Goreham’s system possesses this advantage. Mr. Goreham subjects the 
materials to a process of wet grinding, which, to a certain extent, takes 
the place of washing. The chalk and clay are thrown together in the 
right proportions into a mill fitted exactly similar to the present wash- 
nills; but instead of being reduced to a liquid with the usual large pro- 

ion of water, they are brought, by the addition of only one-third their 
weight of water, to a consistency just thin enough to flow ont of. the mill. 
But as this mixture contains a large proportion of coarse particles of the 

egates, which require further reduction, the mixture is passed through 
horizontal millstones. By this process the particles are speedily reduced 
to an impalpable paste, of a fineness unattainable by the ordinary process 
of washing, and the mixture is of sufficient solidity as to render the inter- 
mediate process of settlement unnecessary, the slip or paste being pumped 
direct to the drying stones or chambers, thus avoiding the possibility of 
any separation of the component parts. 

Although Johnson’s chamber system possesses the like advantage of 
dispensing altogether with the settling-ponds, it has been proved by expe- 
rience that occasionally a small extra per centage of fuel is necessary in 
the chamber kiln to evaporate the large proportion of water contained in 
the “ washed stuff” when prepared by the ordinary method in the wash- 
mill. Experience has likewise demonstrated that when the stuff is sup- 
plied to the patent chambers from Goreham’s wet grinding mill, a con- 
siderably less amount of fuel is required for the calcining and drying of 
the material than by any other process that has yet been employed in 
cement making. 

It is an extraordinary and happy occurrence that two distinct processes 
ofsuch vast importance to the cement manufacturer should be brought 
forth and presented to the world almost simultaneously, the combined 
working of which (although both are in a state of comparative infancy) are 
even now producing results far exceeding the expectations of the most 
sanguine. 

Inorder that you may more accurately estimate the advantages gained, 
80 far as the quality of the cement is concerned, it is, perhaps, advisable to 
endeavour to explain in a more lucid manner why Portland cement, which 
has been subjected to the processes just mentioned, must of necessity take 
precedence in the testing-room over cement manufactured by the old- 
fashioned system. 

Competent judges are all agreed that slow-setting, heavy, well-burned, 
finely-ground cement is undoubtedly the best. In order to arrive at the 
qualifications of “ slow-setting” and “heavy” the manufacturer must 
regulate the mixture in the wash-mill, so as to use a maximum proportion 
ofchalk. If the mechanical mixing in this first stage of manufacture has 
been so complete as to accomplish a perfect amalgamation, the result will 
be satisfactory ; but if the mixing has in the smallest degree been incom- 
plete, the resem & to produce slow-setting and heavy cement will prove to 
é @ disastrous failure, an article containing an excess of free lime will be 
produced, which will necessarily blow when used, causing a general ex- 
pansion of the work, the fatal consequences of which need not be referred 
to. Hence the advantage of adopting a process by which a complete 
amalgamation is secured. 

Again, cement that is not well burned possesses the same serious 
tendency to expand. It is true that in most manufactories where the open- 
topped kilns are in use, care is taken that the under-burned cement is 
separated from the well-calcined clinker; but prevention is better than 
eure, 

Lastly, cement which is over-burned assumes a flinty metallic-like nature 
as clinker in the kiln, most difficult to pulverize, and useless for producing 
cement possessing the element of being finely ground. It must, there- 
fore, be obvious that a system which can assist to perfect the calcination 
will be an important stepping-stone towards attaining those last-mentioned 
qualifications of well-burned and finely-ground cement. 

With these explanations, I have more confidence in having trespassed 
on the valuable time of the Members of this important Association, to 
present to their notice improvements in the manufacture of an article 
how occupying so prominent a position in gas engineering; and when the 
fact. is established that manufacturers are now introducing plans and 
adopting appliances which will increase to.a very considerable extent the 

ness, hydraulicity, and.durability of Portland cement, I am sanguine 
that the patronage which gas engineers have already: conferred on cement 
Will increase to such an extent as will not -bear comparison with tlie past, 
e Hy when Iinform you that,in adopting the patents I have just 
referred to it is necessary that theamannfacturer should’ purchase all the 
fuel oe gee in the shape of coke, which isnot the casein the old-fashioned 
method of cement making; and I may mention that experiments and 





experience have taught me that good gas coke is the best description of fuel 
that a cement manufacturer can adopt. 


Mr. R, Suir (Darlington) read the next paper, which was 
ON CONDENSATION, 


In the early history of gas lighting we read but little about éondensa- 
tion, although it was then, as it is now, an essentiality of gas manufac- 
ture. From the time gas was first used for artificial lighting until now, 
many forms of condensing apparatus have been devised, and many altera- 
tions and improvements have been made; but I do not think even yet 
that this particular part of purification has received the amount of 
attention that it deserves. It has often been asserted that “good con- 
densation is half purification.” Well, it may not be quite half purification, 
although it plays avery prominent part in the process of gas manufacture, 
and is worthy of receiving that amount of attention which it does not 
receive. Certainly, in the process of condensation, the gas is not cleansed 
of the sulphuretted hydrogen or the sulphur compounds, condensa- 
tion being a mechanical operation, but it is separated from the tarry 
and watery vapours which it contains, and reduced to that temperature 
which makes the other processes of purification more easy. If by imperfect 
condensation and cleansing the gas from tarry and watery vapours, as 
by imperfect purification from sulphuretted hydrogen, the gas was sent 
impure to the consumers, # much greater interest would be taken in it; 
still if, by imperfect condensation, gas containing sulphuretted hydro- 
gen is not sent to the consumers, but tends to decrease the prosperity 
of a gas concern, is it not as much our duty to favour the employeras to 
favour the consumer, and does it not bring with it a greater amount of 
satisfaction to ourselves? Condensation is the first process of purifi- 
cation, and if it be defective, the other processes will be defective, because 
they are directly and indirectly connected with, and influenced by it. The 
question now arises: What is good condensation, and. how is it to be 
arrived at, and what advantages arise, from having a sufficient and proper 
arrangement of condensing apparatus? I do not purpose entering very 
fully into this subject, but I trust the few remarks I do make will not be 
devoid of interest. 

The tarry and watery vapours present in the crude gas will condense 
somewhere, and where can this be better done than in the apparatus 
constructed for that purpose; but if it be insufficient or incapable of doing 
so, the scrubbers or washers, purifiers, and street-mains will become 
condensers, which certainly is anything but pleasant or profitable. The 
condensers are intended to cool the gas to a certain temperature,and 
cleanse it from the tarry and watery vapours which it contains in its 
crude state, and, to perform this work thoroughly and well, they must be 
of sufficient capacity and construction so as to reduce the gas to its lowest 
temperature, and at the same time remove these impurities before the gas 
has issued from them. If condensers cannot perform this work, it is 
a waste of money in having them erected at all. Itis estimated that the 
temperature of coal gas in the retort does not exceed 135°, and this must 
be gradually and regularly reduced. The gas in the first and second 
columns of the condensers is often reduced about 25°, whereas the 
remaining columns, six in number, will not reduce it 20°. There is no 
regularity about this, and I would suggest that the columns be regulated 
to make—or as nearly as possible to make—the reduction at this ratio, 
viz. :-— 





Gas enters at, First | secona | Third | Fourth! Fifth | Sixth Seventh| Eighth 
say— |Column.Column./Column. Column. Column. Column./Column.'Column. 


| | eileen 
100° | 96° | 83° 512 | 49° 








90° | | 72° | 62° | 56° | 





The lowest temperature to which the gas is exposed will be rather under 
49°, but it is better to be under than over condensed, because in the latter 
case there is danger of depositing the hydrocarbons, and, consequently, 
damaging the illuminating power; also danger of depositing naphthaline 
in the main and service pipes; and how often are the a outlets 
of our gasholders choked up by this naphthaline, or “ salts,” % it is gene- 
rally called. 

It is a very difficult matter to have condensation perfect, because of 
the great irregularity in the quantity of gas manufactured, and the varia- 
tion of the atmospheric temperature, but I believe it might be a great 
deal nearer perfection than it presently is, and the nearer it is to perfec- 
tion, the better will be the result financially. 

A great many different arrangements are put forward, by their own 
advocates, as being competent to perform this task of condensation 
efficiently. 

We have, for instance, the battery condenser, the underground con- 
denser, the horizontal condenser, the annular condenser, and the water 
channel condenser. The last two mentioned are looked upon with more 
favour than the others. In the water channel condenser, I believe that 
the gas is cooled too quickly—that is, if the water can always be kept cold. 
Hughes says: “ Where the gas has an excess of temperature of 10° over the 
atmosphere, a unit of surface which would radiate eight parts of heat in 
the open air, would, in water, radiate no less than 88 parts,” or “ where 
the gas has an excess of 30° over the atmosphere, a unit of surface which 
would radiate 29 parts of heat in the open air, would, when plunged in 
water, radiate no less than 5358 parts of heat.” This certainly shows the 
superiority of water as a cooling medium, but I believe that gas is not 
wanted to be cooled in such a hurried manner, and on this account I do 
not think that the water channel arrangement of condensation will ever 
attain a great standing as a condensing medium, and more than this, no 
matter how the water may be regulated, and put in or drawn off the 
cistern that contains the piping, no matter how many division-plates are 
fixed to regulate the flow of water against the flow of gas, the temperature 
will not be reduced proportionately, and itis impossible, under such cir- 
cumstances, that me condensation can be effected. 

The annular condenser has attained a greater standard than the water 
channel condenser—indeed, than all other condensing arrangements— 
although I believe it is deficient, because the current of air is equal in the 
inlet column to that of the outlet column ; the result being that the gas is 
lowered too quickly in the first column, and reduced to its lowest tempera- 
ture not proportionately. I believe it would add to the efliciency of this 
condensing arrangement if the first and second columns had no inner 
cylinder, or if the current of air was regulated at the top or bottom of each 
column, and this could easily be arrived at by placing small doors or covers 
of such construction that they would act as dampers, and so regulate the 
draught as necessitated by the temperature of the gas and atmosphere. 
A thermometer would be required for each, or every alternate column; but 
the process of cooling and cleansing the gas from the tarry and:watery 
vapours would go on smoothly, regularly, and efficiently. This condensing 
apparatus is subject, like other condensing arrangements, to. become 
choked with tar and sulphates, unless.there be some preventive, and it 
is rather awkward getting them cleaned out, especially in the -winter 
months ; and when there is no bye-pass; and while they are being repaired, 
the gas passes onward to the scrubbers and the purifiers -without-being 
condensed at all. Now, it is a very easy watter to have a steam-pipe 
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donnected to the end of every fourth or fifth column; open the tap occa- 
sionally, the steam is carried along with the gas; the temperature of the 
interior of each column is raised, say, 30° over the ordinary 
temperature, and the tar and sulphates are deposited in the 
bottom box. We have this arrangement in Darlington, and are never 
put to inconvenience by foul condensers, and have always the same 
area of ing surface. I amaware that a number of Managers have adopted 
this system of cleansing by steam; but a good thing is none the worse 
for being told over again, and, perhaps, there my bey a few who have not 
considered the advantages of it, and I believe that, when a condensing 
column has an internal coating of one inch, its action is greatly impaired, 
and, if it be allowed to grow much over that thickness, it is a condenser 
in name only, not in action, because the gas is robbed of the cooling in- 
fluence of the atmosphere. 

A great difference of opinion seems to prevail as to what quantity 
of surface is necessary for the proper condensation of gas; but it is 
generally considered that 150 square feet of surface is required for every 
1000 cubic feet of gas manufactured per hour. I do not consider this a 
good criterion, or a rule to be depended upon, because a 9 deal depends 
= what kind of apparatus is employed, how it is worked, as well as the 
atmospheric temperature, and much also depends on the temperature of 
the retort, the position of the hydraulic main, and the length of piping 
through which the gas passes before — into the condenser. An- 
other consideration is the coal that we use. Clegg says: ‘ Some kinds of 
coal —- greater condensing power than others. The coals from the 
Midland Counties, for instance, yield twice the quantity of aqueous 
— that Newcastle coal produces during distillation.” So we may be 
satisfied that it matters little how many feet of surface we have to bring 
the gas in contact with; if it be not properly — good condensation 
cannot be effected. If the cooling influence in the first column is as great 
as in the last column, how can the gas be properly cooled and 
condensed ? If the gas issues from the last column of the condenser at 
a higher temperature than that to which it will be exposed, or if it 
issues from the last column at a temperature of, say, 65°, and 
enters into the first scrubber or washer, which shows 60°, how 
can the gas be properly cooled and condensed? Consequently, the 
scrubbers are unable to perform their part of the purification, because the 
gas does not enter into them properly cooled; and if not properly cooled, 
not properly condensed from the tarry and watery vapours, and the purifica- 
tion of ammonia is impaired. If the gas enters the purifiers at an excess 
of temperature, the lime also loses its affinity for removing the carbonic 
acid, and we know that carbonic acid gas is not only uninflammable, but 
it instantly extinguishes flfime even when diluted with three times its 
volume of air; so it is essentially necessary that this impurity should be 
at least partly removed from the gas, and we know, from various autho- 
rities, that its presence, only to the extent of one per cent., will diminish 
the illuminating power of coal gas fully 5 cent.; and, more than this, if 
the purifying lime is made hot by the gas, it very soon becomes hardened 
up, and requires to be taken out before being fully saturated with sulphu- 
retted hydrogen; otherwise, keep on working for a day or two against a 
crushing back pressure. But even —— it for granted that 160 feet of 
surface is sufficient, when properly applied, we must have the condensing 
apparatus divided by valves, so that in the summer months, when the 
make of gas is at its minimum, the gas will not pass through all the 
columns, but have only, or as near as possible, the same area of 150 feet; 
although I believe that, in any case, it is advantageous to have the con- 
densing apparatus divided, so that we can have more or less cooling 
roo as necessitated by the variation of circumstances under which we 

abour. 

The principal—in fact, the se J argument, advanced in favour of under- 
ground condensation is that, by keeping the gas in contact with the tar, 
the illuminating power would be increased ; but if this does increase the 
illuminating power, it could be equally well performed by placing pipes 
along the interior of the retort-house wall, where the temperature is 
nearly always equal, and where tar will always be found in the pipes, and 
at a temperature that would not condense the hydrocarbons, which, 
however, would be the case, and especially at the end pipes of the 
undergroufd condenser. It has been asserted that while the tempera- 
ture of gas is heing reduced from 120° to 110°, it is enriched with the 
volatile oils contained in the tar, but if it be kept in contact with the tar 
after this, and while being further reduced in temperature, those oils drop 
off or are condensed. 


From this we can infer that the retort-house piping is a capital system 
of condensation, and much superior to the underground condenser, so far 
as keeping the gas in contact with the tar, as a means of increasing the 
illuminating power, is concerned, because where the one is defective the 
other is efficient—that is to say, tar at every temperature will not give off 
the volatile oils, and while it would give them off in the retort-house 
piping, it would not in the underground condenser. 

Of one thing, however, we are satisfied, and that is, that the tar should 
not be carried any further than the condenser, because, if it is, in addition 
to decreasing the illuminating power, it will gradually close the gas 
passage in the scrubbers or washers, and tar having an affinity for 
naphthaline, a total stoppage will naturally follow, and the apparatus 
require to be put out of use, and, perhaps, when it can be least spared ; 
certainly, if a current of water or ammoniacal liquor is kept constantly 
flowin matty these vessels, the tar and naphthaline may not be de- 
posited there, but especially in small works, water or ammoniacal liquor is 
seldom passed through the scrubbers. Mr. R.H. Patterson, ex-gas referee, 
speaking on this subject, says “One disadvantage of tarry matter being 
allowed to pass forward from the condenser is that the tar chokes up the 
interstices in the coke or brick scrubber, so that the gas, instead of ascend- 
ing equally through all parts of those scrubbers, forces a passage upwards 
by comparatively few routes, and thereby does not come in a proper 
manner in contact with the purifying water.” Also, “The water or liquid 
in the scrubbers is raised above the ordinary temperature, whereby its 

ower of absorbing ammonia is lessened, while at the same time the liquor 
rom the scrubber, gives off into the air, a larger portion of the ammonia 
which it contains than it would do at a lower temperature.” 

From this we can infer that if the ammoniacal liquor is made warm by 
the gas not being properly or sufficiently cooled in the condenser, its 
power of absorbing ammonia is lessened, and the gas goes to the consumers 
containing that impurity. It “= 4 or it may not be detected, but one 
result is certain, and that is, the brasswork of some hundreds, perhaps 
thousands of meters, and the fittings of dwelling-houses, are being eaten 
up. While this is taking place outside, the apparatus inside is foul and 
there is little or no gas passage. The engine and exhauster are battling 
with a heavy back pressure, which means a greater consumption of fuel ; 
the rich illuminants are being partly deposited, a less quantity of gas is 
obtained from a given quantity of coal, and, as a matter of result, bad 
returns. So if good condensation is not half purification, it certainly plays 
@ very prominent part in the half-yearly balance-sheet. If inefficient 
—e as — it —_ serious results, is this subject which I 
have taken up not worthy of receiving more attention i 
it has received in the past? * a 





Some discussion followed at the close of Mr. Smith’s paper, in ty 
course of which Mr. Nelson (Glasgow) described a process of pas rif. 
cation proposed by Mr. Steel, the inventor of the Steel an Mine 
Railway Brake, which was intended to serve for all the three PUrposes 
of condensing, scrubbing, and purifying coal gas. 


Hearty votes of thanks were passed to the several gentlemen who had 
PRE moana | the meeting with dresses, and also to Mr. Donaldson of 
Edinburgh, for his exhibition of the Foulis Governorand Lamplighter both 
of which were at work in the room. ‘ 

At the close of the meeting, the Cuarrman announced that the following 
officers were elected for the <-~% 3 — — : 

President—Mr. J. Hepworth, Carlisle. 
Vice-President—Mr. William Ford, Stockton-on-Tees. 
Secretary and Treasurer—Mr. William Hardie, Newcastle. 
Auditor—Mr. John Booth, Middlesbrough. 

Committee—Messrs. J. H. Cox, Sunderland; Charles Sellers, Yor. 
Thomas Trewhitt, West Hartlepool; and William Smith, Darlington, ’ 


The Members of the Association, with their friends, dined in the after. 
noon at the Crown Hotel. The President (Mr. W. J. Warner) ocoupieg 
the chair, and the vice-chair was ably filled by Mr. J. Hepworth (Carlisl), 
The usual loyal toasts having been duly honoured, 

The CuHarnman proposed “The Army, Navy, and Reserve Forces,” 
coupling with the toast the names of the Mayor of Middlesbroug 
(Colonel Sadler), and Colonel Cowen of Blaydon. 

Both gentlemen having responded, 

Colonel Cowen proposed “Success to the North of England Gas Mana. 
gers Association,” and, in doing so, said it had given him great pleasure to 
be present at the meeting that day, and participate in the knowledge 
that had been disseminated amongst them. The Association was in a most 
satisfactory state, and he felt sure that it would be a worthy co-operator 
with the parent society. He certainly looked to it in this light—that it 
would be one of the feeders of the great river, the great output of the 
whole, and he trusted that whether there might be another society in the 
west, east, or south of England, they would all be tributaries to the ons 
great source. They were perfectly justified in having a minor institut, 
in the North of England, and he was pleased they had so substantial a ons 
formed. He trusted that the influence already disseminated amongst the 
Gas Managers in this district would extend still further, and include the 
whole of the northern counties in the infant Association. They had the 
opportunity of hearing papers read, and no doubt they would be of sub. 
stantial interest to those connected with the manufacture of gas. Coupled 
with the toast, he gave the health of Mr. Warner, and expressed the hops 
that the Association might long have the pleasure of that gentleman's good 
counsel, his friendship, and his knowledge at their meetings. 

The PResivENT responded. 

The Vice-CHarMan gave “ Kindred Associations.” He hoped the day 
would come when the whole of the districts in the North of England 
would be covered by Associations of this kind. They were conducive not 
only to pleasurable intercourse, but also to profitable intercourse with 
respect to all matters connected with their own branch of science. With 
the toast he coupled the name of Mr. Nelson. 

Mr. Neuson (Glasgow) having responded, 

The healths of the Vice-Chairman, and of the Secretary (Mr. W. Hardie) 
were drunk. Other toasts were also proposed, and the proceedings then 
terminated. 





Coins (Lancs) Gas Company.—At the last meeting of Shareholders, on 
the 7th inst., a resolution was passed expressing unqualified satisfaction 
with the way in which the affairs of the Company have been conducted by 
their chief officers—Mr. Thomas Varley, the Manager, and Mr. C. Tatham, 
the Secretary. A sum of £50 was also voted to each of these gentlemen asa 
testimonial of the appreciation in which their services are held by the 
Directors and Shareholders. 

RoTHERHAM AND ITS ENGINEERING TrouBLEs.—A “ noiseless” gas-engine 
recently made considerable noise in the Sheffield County Court. Though 
ny a y silent itself, it was the cause of much speaking on several days 

y the gentlemen of the long robe. The neighbouring town of Rotherham 
has not been troubled with an affliction of this sort; but it has also had 
its own ills to bear, and not the least of these has been a gas-tank. At 
various times since the incorporation of the borough—for Rotherham is as 
yet a juvenile among the corporate bodies of the country—the Gas Com- 
mittee of the Town Council have discussed the desirability of providing 
themeelves with a Consulting Engineer. Some time ago the Corporation 
decided to extend the gas-works, and amongst other undertakings they 
have constructed a new purifying-house and a large gas-tank. During the 
heavy rains, about the beginning of last year, a wall of the purifying-house 
fell into the river, and the great gale at the close of the year demolished 
the roof of the same unlucky building. As if these misfortunes were not 
sufficient, it was subsequently discovered that the new tank would not hold 
water. The “accidents” induced the Gas Committee to renew their 
discussion about the Engineer. As the wind blew and the rain beat about 
that house—that purifying-house—it struck them more forcibly than before 
that they could do with professional advice; and when they found their 
new tank failing in its mission, which was distinctly to hold water, that 
impression was mens upon all their minds. Mr. John Depledge, of 
Sheffield, was accordingly appointed the Consulting Engineer, at a salary 
of £100, which was certainly not an extravagant remuneration. His first 
bit of work was to prepare a — for the repair of the tank. He did s0, 
and obtained a contract for the work to be done according to a schedule 
of prices. He estimated the cost at £1300. This was considered a some- 
what elaborate plan. It included pile-driving and other expensive opera- 
tions. The Committee met last February to consider the plan. The 
result of their deliberations was a recommendation that the Council should 
adopt it. That body met in March, and honoured the scheme with ® 

rolonged discussion, during which it was stated that Mr. Goodwin, the 

as Manager, had also a plan, and that Mr. Goodwin was prepared to give 
guarantees that his ideas could be carried out for £400. The Rotherham 
Corporation are only human, and when the Members were gravely told that 
what they wanted could be done for £400 instead of 1300, they resolved, 
by a majority of one, to refer the matter back to the Gas Committee for 
further consideration. That Committee met in March, and, by the Chait- 
man’s casting vote, they adopted the £400 plan. Their recommendation 
was considered by the Council at their April meeting, when, by another 
on poe d of one, making the third occasion when that all-powerful “ one ; 
had prevailed, they threw over the £400 plan, and fell back on the £1800! 
Here, perhaps, the reader supposes the matter rests? Not a bit of it. 
The Corporation, having evidently qualms of conscience on the score, 
subsequently came to the unanimous decision again to refer the matter 
back to the Committee for further consideration! Once more the Members 
of the Committee met. This time it was a special meeting, at which Mr. 
Depledge and Mr. Goodwin agreed to jointly prepare a plan for carryiDg 
out the work. Thus stands ‘the “situation.” At this rate of progréss, it 
may be fairly anticipated that by the time the tank and puri -house 
are put to rights, Rotherham will be in a fair way to know how to do 
without both of them.—Hngineer. 
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WEST OF SCOTLAND ASSOCIATION OF GAS MANAGERS. 

The Sixth Annual Meeting of this Associatlon was heid on Thursday, 

“il 25, in the large room of the Public Museum, Paisley. There was a 
Apr ‘tendance of members. Mr. James M‘Gricurist (Dumbarton) 
i sent of the Association, occupied the chair. 


Apoption oF Mrnutszs, Etc. 

The Secretary (Mr. R. S. Carlow, Port Glasgow) read the minutes of the 
ous meetings which had been held by the Committee of the Associa- 

\ais’since the previous half-yearly meeting at Helensburgh. 
"The PresIDENT, in moving the adoption of these minutes, said: I beg 
call special attention to the low state of the funds, which, in a great 
pom results from the non-payment of subscriptions by gentlemen 
aes names are on the roll as Members of the Association. In the course 
* to-day’s proceedings, a motion dealing with this unsatisfactory state of 
sfisirs will be proposed for the acceptance of the meeting. This is a 
“ae of matters that we must get rectified. It is useless to have Members 
a the roll if they will not pay for their connection with the Association. 
1 have also to state that, at a Committee meeting held this morning, it 
yas unanimously agreed to ask pas confer the distinction of honorary 
ip upon Mr. Hislop, of Paisley, who has done everything in his 
wwer tomake this meeting a success, and I need scarcely add that, so far, 


f been very successful. 
fohas been very ou adopted, and the proposal of the Chairman was cor- 


ially adopted. 
ae ee: I have to thank you for the honour you have conferred 
npon me in electing me to the as of an Honorary Member of your 
jssociation. I epyreciate and value this kindness very much, I can assure 
you; and if I have done anything in the way of contributing to the 
sucess of this meeting, I shall be happy; and if anything I can do will 
coutribute to the further success of the meeting, I will willingly place my 
services at your disposal. 

ELEcTION OF OFFICE-BEARERS. 

The PresiwENT: The Committee have to-day drawn up a list of office- 
jearers for the ensuing year, which I beg to submit to the meeting. Of 
course, any Member has the right to propose any gentleman he thinks 
proper. The proposed office-bearers are as follows :— 

President—Mr. Samuel Stewart, Greenock. 
Vice-President—Mr. William Young, Clippens. 
Secretary—Mr. R. 8. Carlow, Port Glasgow. 
Treasurer—Mr. W. Smith. 
Committee—Messrs. D. —, W. Fairweather, Levi Monk, R. Mitchell, 
James M‘Gilchrist, John Fleming, 8S. Dalziel, and James Renfrew. 

These gentlemen were unanimously — 

The Presipent said: Mr. L. Hislop, Uddingston, retires from the office 
of Auditor, held by him for two years. The other Auditor is Mr. John 
Walker, Ayr, who continues in office for another year. 

On the motion of Mr. Renrrew, Mr. Samuel Black, Alexandria, was 
eppointed in room of Mr. Hislop. 

Apmission or New MemBERs. 
The SecrETARY submitted the following list of 
Extraordinary Members. 
Andrew Spencer . . Coal Merchant, Glasgow. 
John Wilkie .. . Lime Merchant, Greenock. 
Joseph Gilmour . . Bonyton Fire-clay Works, Kilmarnock. 
R. M. Sutherland . Manager, Chemical Works, Falkirk. 
Wm. Donald, jun. Abbey Works, Paisley. 
Ordinary Members. 
John Davidson . . Dawsholm Gas-Works, Glasgow. » 


James Robb. . Gas Manager, Ayr. 
Charles Reilly. . . ‘ Strabane. 
John F. Macfarlane . Stornoway. 


On the motion of the Presipent, seconded by Mr. Renrrew, these 
gentlemen were unanimously elected. 

ARREARS OF SUBSCRIPTIONS. 

Mr. Mircuem, (Coatbridge): The matter of arrears is a subject which 
has been a cause for regret in Associations other than the West of Scot- 
land, and it is a subject which the Committee have deemed it their 

to set a strong face against. I take - myself the liberty of pro- 

posing that a Committee be appointed, with full powers, to draw up a list 

of arrears, and that the Committee shall have full powers to strike off the 

wll of membership those parties who are two years in arrears with their 
ms. 

Mr. FutueRTon (Motherwell) seconded the motion. 

PRESIDENT: By the rules this motion can only come into operation 
alter the next annual meeting. 

Mr. Niven (Dunoon): It is a great pity that any Members should be in 
atrear with their subscriptions ; but perhaps the subscriptions may be too 
high, Considering the advantages which are derived from connection 
with an Association like this, I think all Members ought promptly and 
Willingly to pay their subscriptions. It should, however, be remembered 
that most of the Members are “wee” Managers, with perhaps very 
limited incomes. In such cases I think the amount of subscriptions might 
be reduced. I think it would be unwise to eliminate a number of the 

ters, because it would make the Association more select, and in that 

way it — subvert, to a certain extent, the proposed object of the 
on. 

_ The PresIDENT: We are indebted to Mr. Niven for the suggestion, and 

if itwere the fact that the “ wee’ Managers are in arrear, there might 

be some force in what Mr. Niven has said; but the fact is that it is mostly 

in good positions who are in arrear. With regard to the amount of 

a oe this Association charges less than any that has yet been 

ed—that is, considering the amount of work that it accomplishes. 

The annual report on the gas supply of Scotland is in itself a great 

expense, which other and kindred Associations do not incur, and comparing 

ourselves with the North British, the parent Association, we have a 

benevolent-fund to support, which they have not. Instead of the sub- 


scriptions being reduced, they ought to be increased, in order to meet 
increasing demands which are being made upon us year after year, to 
have more efficient reports. But the Committee will consider Mr. Niven’s 


valuable suggestion, and bring it up with the report which they will 
submit to the next annual meeting. 

Mr. Mircuex1 : I should like that special powers should be given to the 
Committee in regard to these arrears. I do not think that it is right the 
Secretary, who has other duties of a heavy kind, should be troubled in the 
— as he has been in the past, in writing letters to people who never 

y. 

r. FarRwEaTHER : I think there should be a rule to this effect, that, in 
cases where payment is not made within a limited time, the party should 
cease to be a outer after due notice being given. 

 PresipeNT: The Committee propose to bring some such recom- 
Mendation before the next meeting. 
PRESIDENT’S VALEDICTORY ADDRESS. 

The Prestpent then delivered the following Valedictory Address :— 

Gentlemen,—I have great pleasure in meeting you all, after the labour 
of another winter, for mutual improvement on subjects connected with 





gas lighting, at this the sixth annual meeting of this Association, and the 
first Gas Managers meeting ever held in this town, which is famous for 
many arts, including gas engineering. It also affords me much pleasure 
to state that during the year now numbered with the past your Committee 
are not aware of a single instance wherein the Association's efficiency was 
impaired by death. During the same period there has been no demand 
for aid from the benevolent-fund. Gentlemen, these are pleasant conditions, 
which few Associations with a like membership enjoy, and the facts men- 
tioned say much for the general health and prosperity of the members. 

The Association may be compared to the science of gas lighting, inas- 
much as it is always progressing. To-day, we have a number of extra- 
ordinary and ordinary members admitted, giving us a grand total of over 
200 members. I agree with your Committee, that the connection members 
have with this Association should be severed, and pass into history, when- 
ever they allow themselves to run more than two years in arrears. If 
an Association is worth being connected with, it should be regularly 
supported. 

Prize Paper. 

The Sub-Committee appointed to award Messrs. A. and J. Stewart's £16 
prize for the best paper on “‘ The Most Economical Mode of Manufacturin 
Gas from Coal or Shale to Produce an Illuminating Power of from 25 to 
Candles ” consider it right to allow the summer rather than the winter 
time for the preparation of papers. Managers who have forwarded papers 
can amend them, should they think fit. The date when all intending com- 
petitors must remit their papers to the Secretary will be duly advertised 
in the Journnat or Gas Licutine. I trust the papers will be numerous, and 
worthy the liberality of the donors. 


Annual Report on the Gas Supply of Scotland. 

Your last report on the gas supply of Scotland is, I believe, the most 
complete published. It is gratifying and encouraging to know that many, 
if not all, the Gas Managers who opposed the report on its introduction, a 
few years ago, are now cognizant of its great utility, and readily subscribe 
the important information it contains. “ Every art is improved by emula- 
tion.” Ours, being no exception to the rule, is greatly improved by the 
emulative spirit the report engenders among Managers. I will now venture 
to occupy your time and attention with remarks suggested by a few columns 
of the report. 

Carbonization. 

To secure efficiency and economy in the carbonizing department, there 
should be at least from 15 to 20 pat cent. more retort power than is 
required to produce the maximum daily make. One of the advantages of 
this is that retorts can be worked until it is prudent to let them out, 
whereas, with limited carbonizing surface, used, but often good, retorts 
have to be pulled out at the beginning of a winter, lest they might break 
down about the season of the maximum daily make, when hen cannot be 
dispensed with, and when there are no others to fall back upon. To 
prevent this loss, and gain numerous other advantages, considerable addi- 
tions will require to be made to the benches of many a retort-house in 
Scotland. 

Many great improvements have been made in the setting, heating, and 
working of horizontal retorts since the time our great countryman— 
Murdoch—applied coal gas to useful purposes, and ingenious machines 
have been constructed for charging and drawing them ; but, unfortunately, 
they can only be economically employed in large works. 

Gravity, the cheapest force in nature, has not been so extensively applied 
to the carbonization of coal as, in my opinion, it ought to. It enables the 
oil manufacturer to carbonize fully twice the quantity per man that we 
accomplish with our horizontal settings, in the ordinary way of working. 
At the Dumfries meeting of this Association, our worthy member, Mr. 
Andrew Scott, placed before us a vertical setting of retorts, which, in my 
opinion, contains all the conditions essential to the perfect carbonization of 
coal in the manufacture of gas. In this vertical setting, the heated coke 
of the previous charge is made to carry on the carbonization of the non- 
gasified products of the fresh charge, while, at the same time, poorer gases 
are produced by the decomposition of water, which add very considerably 
to the quantity and quality of the gas, by picking up the surplus hydro- 
carbons that flow in our present system to the tar-well, to contribute 
fortunes to the tar distiller. The vertical has another great advantage 
over the horizontal setting, in being so well adapted for the introduction 
of gravity to work them economically. 


Pressure on Retorts. 


The fifth column of report shows the pressure on retorts to vary from 
2 inch to 13 inches. I have no hesitation in stating that any works 
with anything like a dozen inches of pressure on the retort must be work- 
ing at a great loss, for it is an undisputed fact, that the greater the pres- 
sure on a retort, the greater will the crop of carbon be, which not only 
robs the gas of its principal illuminant, but greatly retards the proper car- 
bonization of the coal. Anti-dips prevent, to a great extent, this trouble- 
some deposit, by reducing the oe due to the seal, and abolishing the 
pulsations it produces, which Mr. Young has shown to be the principal 
cause of excessive depositions in highly heated retorts. Unfortunately 
most of the anti-dips are so liable to cause accidents, through not being 
self-acting, that Managers generally ‘‘rather bear the ills they have than 
fly to others that they know not of.” I would strongly recommend for 

our careful perusal an able paper by Mr. Forstall, of New Orleans, read 

efore the American Gaslight Association, “On the Advantage of Remov- 
ing the Hydraulic Seal during the Distillation of Coal.” It appeared 
in the American Gaslight Journal of Nov. 2, 1877, and is elaborated on 
data obtained from long and careful experiments, which ably support the 
following conclusions :— 

1. With equal heats, from equal weights of coal, little or no increase of 
gas is obtained by the removal of the hydraulic seal, unless a vacuum is 
maintained in the retorts; in which case the increase is not from the coal, 
but from the furnace; and the loss of illuminating power overbalances the 
gain in volume. : , 

2. The removal of the seal prevents effectually the excessive deposition 
of carbon caused by over-decomposition of the gas, and thus improves its 
illuminating power. : 

3. With an equal daily production of gas, the durability of clay retorts 
is nearly doubled by the removal of the seal, provided a slight pressure be 
steadily maintained within them during the process of distillation. 

A physician must know a patient’s trouble before he can proper! apply 
medicines to effect a cure. In like manner we, knowing the bad effects of 
the dip, and the dangers of the anti-dips, anticipate a remedy in an appa- 
ratus that will automatically maintain a steady on of say one inch 
in the retort, and at the same time prevent pulsations. With a view to 
accomplish this, Mr. Young, of Clippens, has recently invented and 
patented a dip, which takes advantage of the pressure necessary to auto- 
matically produce a seal, to effect the precipitation of the tarry and sooty 
matter from the crude gases, at a high temperature, as they enter the 
hydraulic main, in a continuous stream, and free from any pulsatory 
action. Should practice prove this dip to perform its varied and impor- 
tant duties satisiectorily—and of that I am sanguine—it will be a most 
useful addition to our plant, and a step towards the perfection of a process 
of the utmost importance to us all. 
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“3 Condensation. 

The condensation columns, area, and capacity, indicate that no: hard 
and fast line is accépted to effect the condensation of our crude gases. 
The annular condenser is, perhaps, the most popular. Its only advantage 
over the other ordi ‘forms is that ‘it looks a little better, or is a trifle 
cheaper. Its principle of cooling the gases is identical with the others, and, 
consequently, of much the same value as a condenser. Our knowledge of 
condensation is now directing us towards separating the crude gases from 
the tars‘at high temperatures, because we know the tars have then ho 
affinity for the hydrocarbon vapours, which they absorb and carry to the 
tar-well at low temperatures, as they do in the ordinary forms of con- 
densers.:» The only condenser that takes advantage of this knowledge, is 
the Aitken and Yourig “ Analyzer,” which this Association had the honour 
of introducing to the gas world. Dr. Wallace, one of our most eminent 
clemists' and gas examinérs, has tested it, and declares it “an immense 
step in advance of anything we have had before.” The tar distillers also 
give it an excellent testimonial for denuding the tars of the naphtha 
vapours, ‘by refusing. to purchase them. There is a feeling among Gas 
Managers ‘generally that it is the best condenser we have yet had; but it 
is not, and I fear will' not be, generally adopted: until the patentees will 

arantée a'price for the tats that will, when carefully calculated, leave a 

air margin of profit for diffusing the naphthas through the gas, instead of 
the tars. Mr. Aitken, of Falkirk, is to honour us to-day witha paper ‘On 
the Inffnence of ba oer and other Vapours on Illuminating Gas.” You 
will .have observed, in the Journat or Gas Licurrne, many able letters 
by M. Brémond and others on this subject, which is surrounded with 
much interest to us all. 

: Scrubbers. 


It is astonishing how few works adopt the scrubber—perhaps the ‘most 
profitable vessel in our plant ; it not only saves much labour and material 
expended on the purifiers, but produces a valuable commodity, which is an 
eo considerable importance to the revenue of every Company who 
employ it. 

The success that has attended liquid purification in the past, and the 
chemical knowledge we are ever gaining, induces me to think that the nine- 
teenth century, famous for great discoveries, will have another added to 
its credit—one that will by liquids deprive coal gas of its gaseous impuri- 
ties, and that in such a manner as to enable us to recover the sulphur from 
the sulphur compounds. The ideal of a chemical works, “that there 
should be no waste products,” should be ours. I know three Members of 
this Association who are studying and experimenting in this direction of 
our science, and obtaining results so encouraging and satisfactory that 
they believe the “ right track” is becoming visible, although many diffi- 
culties still blockade it. Let us hope the reward—success—that invariably 
attends perseverance in a good cause, will soon be theirs. 


Purification. 

To purify coal gas economically and well, the purifying space should be 
much greater than that possessed by many works represented in the 
report. To thoroughly utilize the purifying material, and free the gas 
from. all impurities, it must be slowly passed through three or more 
purifiers. Oxide of iron does not appear to be a favourite purifying 
agent with Scotch Gas Managers; only a very few use it. Lime is un- 
questionably the best purifying agent yet discovered. Its use is, unfortu- 
nately, attended with considerable expense, and the nuisance it creates 
when fouled and exposed to the atmosphere are all that can be brought 
against it. We are to have the pleasure, to-day, of examining Mr. Hislop’s 

rocess for the revivification of foul lime, which has effected great saving 

n the cost of lime for purification at the Paisley Gas-Works, and is, there- 
fore, well worthy your inspection. Mr. Young has quite recently joined 
Mr. Hislop in patenting various arrangements of revivifying foul gas 
lime. The knowledge acquired through the present process, combined 
with the well-known ability and ingenuity of the patentees, has produced 
improvements whereby the cost of labour will be reduced to little, if 
anything, over half the cost the present system entails, and which, as I 
have slzeedy stated, effects ‘‘ great saving.” This improved apparatus of 
Messrs. Hislop and Young consist of a rotating cylinder of iron, lined with 
fire-bricks. The furnace for effecting the calcination of the lime is placed 
at one end, and the liberated gaseous impurities are drawn off at the other 
into a flue leading to the chimney stalk, The cylinder is slightly inclined 
to the furnace end, which causes the foul lime, which is charged at the 
higher end, to travel slowly the length of the cylinder. The rotary motion 
has a further advantage of turning the lime, and continuously exposing 
fresh surfaces to the action of the heated products of combustion from the 
furnace, which very much facilitates the liberation of the gaseous impuri- 
ties, This will, in my opinion, almost dispense with manual labour, and 
secure great certainty of action. Any process that will revivify our waste 
lime at a small cost will be an immense saving to Gas Companies, until 
that time when liquids will supersede lime for gas purification. 

You will be pleased to see from the programme that Mr. D. M. Nelson 
is to favour us with a paper on “ Steel’s Improved Apparatus for 
soe and Condensing Gas.” I am not acquainted with this patented 
process, but I know, when Mr. Nelson undertook to bring it before you, 
that it will possess good points, and be the means of provoking an instruc- 
tive discussion. 

Pressure on Mains. 

The day and night pressures suggest the great saving effected by 
governors. There is, I believe, noinstruament connected with our industry 
for which more patents have been granted than the governor. I have 
found, from experience, Peebles’s Patent Safety Governor to be a most 
reliable regulator of the pressure, and to possess, in.its ingenious construc- 
tion, the minimum of risks in regard to accidents. Foulis’s Patent 
Governor, which is exhibited here to-day by the sole manufacturers, 
Messrs. W. and B. Cowan, is now in successful operation, both as a station 
and district governor, and found to be a most efficient instrument in either 
position. It possesses, like the governor already mentioned, advantages 
over its many predecessors with unprotected holders, in not being liable 
to pulsate, and in heing proof against escapes of gas, that prove so 
disastrous to many works. A few months ago, Mr. Foulis invented a 
lamplighter and extinguisher, which was found, by experiments made in 
Glasgow on lamps 300 feet apart, to act not only as an efficient lamp- 
lighter and extinguisher, but also to perform the important duty of a 
street-lamp regulator. In this invention Foulis’s patent governor plays 


the leading part. Mr. Scott will have the honour—through Mr. Foulis’s | 


kindness—of showing you the clever invention at work. For further 
information regarding it, I would refer you to the JourNaL oF Gas 
LicutinG, where a description of it will shortly appear. This mechanical 
lamplighter, &c., overcomes a great difficulty in being competent to light, 
extinguish, and regulate the consumption of gas in many street-lamps 
from a central position. I understand Mr. Foulis is not sanguine of great 
profits being made through its adoption. It settles the question, however, 
Can it be done? But I fear until the mechanical lamplighters, &c., can 
clean the lamp globes, and so dispense with the present lamplighters 
altogether, that their advantage will be trifling. Allow me, while on this 
subject, to remark that I believe the streets of London will be lighted by 
the electric light before electricity will light and extinguish gas street- 
lamps economically. Mr, Foulis lately added another to his numerous 











. ee ees 
list of inventions—a street-lamp governor. The beauty of this instrume 
is that the pressure, or rate per hour, can be teguisted | by adjusting g aly 
screwed on a small lever, without taking the governor to pieces, 

Leakage, or Gas Unaccounted for. 

I find, from the returns made under this head, that the leakage was 
low in one works as 6 per cent., and as high in another as 28 per om 
There are many points in our system to which this loss can be traced. 
I would recommend all who have not a thermometer fixed in the ing of 
the station-meter to get one, and should your condensing power }, 
deficient, you will find a considerable proportion of the unaccounted-f 
gas due to its being registered at a higher temperature than what it vas 
afterwards sold at. Main-pipe joints, connections, and old service-pipg 
contribute much to this loss, but certainly not more than old wet an, 
meters. I find the ordinary wet meter, when watered four times a yea; 
more profitable than the majority of dry ones. Mr. Dalziel, of Kilmarnoc,’ 
is to honour us with a paper on “Non-Tilting Meters.” This subject ha; 
long been a study of Mr. Dalziel’s, and is one of great importance to aj 
interested in the reduction of unaccounted-for gas. 

Iilwminating Power. 

The illuminating power of the gas manufactured north of the Tweeg 
varies from 24 to 33 standard candles. I am not in favour of reducing 
our standard to 20 candles. We must keep pace with the spirit of ths 
age, and continue improving our artificial light, which the customs anj 
amusements of society have rendered indispensable. The standard jp 
England is year after year improving; and whenever the London (Con. 
panies get over the sulphur difficulty, the publie cry will doubtless be for 
higher illuminating power, and the Companies will, in all likelihood, comply 
with the demand, as they have ever done in the past. We cannot cop. 
sider our process of gas manufacture complete until we can diffuse per. 
manently through the gas all the naphtha vapours that are produced 
during the carbonization of the coal. 

Mr. Young’s lecture on “ Carburetting Gas” will doubtless enlighten 
us all on a process that may soon be required either to raise or maintain 
our high standard of illuminating power. 

Before closing my remarks, I wish to draw your attention to the benefits 
secured by receiving deposits from all consumers—say, equal to four 
months winter consumption. A satisfactory feeling can never exist 
between consumers and gas companies or corporations while the latter 
charge deposits from one section of the community, and allow the other 
—considered respectable—to go without them. I consider it unfair to 
continue the present system. It is wrong to make respect of persons, 
without there is sufficient cause. The test of a man’s respectability or 
honesty, in the system generally adopted, is the number of apartments in 
the house he occupies. We all know that this is a most unsatisfactory 
test ; for our experience teaches us that honest men live in the humble, as 
well as the higher, walks of life. From the ranks of consumers—con- 
sidered respectable—without deposits, the bulk of bad debts accumulate; 
therefore, the consumers with deposits are discontented, and justly so, 
because they have to pay a proportion of these bad debts in being charged 
more for gas than they ought to be if all were placed on the same footing 
as regards deposits. Four, or even five, per cent. should be allowed 
on all deposits lodged for upwards of a year, and the interest paid, say, 
every three years after the deposit was lodged. By receiving deposits 
from all consumers they become shareholders in the undertaking, the 
bad debts are reduced to a mere trifle, and the time and trouble collectors 
have in hunting up. defaulting consumers-are greatly reduced. As an 
instance of how bad debts are got rid of, I inay say that a corporation 
addpted the system of charging deposits from all consumers a few years 
ago, and they, for the nine months ending February, 1878, have now less 
than 2s. per £100 of bad debts. 

Seeing we have a long and interesting programme to discuss, I will not 
detain you longer than to thank you for the patient hearing given me, 
and ask you to freely express your opinions on the subjects brought before 
the meeting for discussion. 

On the motion of Mr. Buack (Alexandria) a hearty vote of thanks was 
accorded to the President for his interesting Address. 

Mr. H. ArrKxen (Darroch) read the following paper :— 

ON THE INFLUENCES OF AQUEOUS AND OTHER VAPOURS ON 
ILLUMINATING GAS. 

Feeling a want of information upon certain points that arose in the 
working of what is known as the Aiken and Young process of gas-making, 
and being unable to obtain it, I have had during the last few years the 
following series of experiments made to determine the influences of the 
following substances in 25 to 27-candle gas—viz., benzole, atmospheric al, 
and aqueous vapours. 

1. To determine the influence of benzole in the gas, I passed the gas 
over benzole of commerce contained in a tube, and the following are the 
results :— 








Grains of | Grains of 
Benzole by | Benzole 
Weight to |per Candle 
the Cub. Foot of 





| 

| Gas before | Gas after 
| coming in having 
contact with passed over 
the Benzole. Benzole. 


Gain. 














of Gas. Increase. 
First Trial. | E ° 
Benzole of commerce .| 25 candies. 29°6 candles.| 4°6 candles. 13°85 ) 
Second Trial. | : 
Benzole of commerce .} 27 % 81°62 ,, 4°62, 13°87 3 


Thus 2 gallons of benzole increase the illuminating power of 10,000 cubic feet of 
gas 4 candles. 





Mi st ccsen senha fats 
Gas before Gus after Grains of 
| coming in con-| having passed Gain Naphtha per 
tact with the | y a ae Candle of 
Naphthas. | Naphthas. Increase 
Third Trial. : 
Light naphthas 28°1 candles. 29°76 candles. | 1°66 candle. 2°4 


Thus 1°6 gallons of naphtha increases the illuminating power of 10,000 cubic 
feet of gas 4 candles. 


In this last experiment the gas was passed over the erude naphthas, als 
enclosed in a tube. In all the trials the gas was passed over the benzo’ 
or naphthas immediately before going to the burner. q 

In making these experiments, a small amount of white matter was Pr" 
cipitated into the benzole that remained, but the quantity was too sm" 
to determine its character. i, 

No doubt the influence of benzole or naphthas on gas of, say, 10 candles 
would be more marked; but not having this gas at command, no expel 
ment could be made. a 

The great increase in the illuminating power got by using crude naphthas, 
compared with that got from the benzole of commerce, proves predic 
gas not only absorbs the benzoles from the naphthas, but also a considera? 
quantity of the heavier hydrocarbons, and that these have a greater 
minating power than pure beuzole. ( She 

The practical lesson to be drawn from these experiments is that the W 









on | 








878. 


ee 
trument 


1g & ball, 


8 Was as 
per cent, 
J traced 


2 inlet of 
OWer be 
inted-for 
at it wag 
LCe-pi es, 
and dry 
3 & Year, 
narnock, 
ect hag 
ce to all 


> Tweed 
‘educing 
t of the 
ms and 
dard in 
m Com. 
8 be for 
» comply 
not. con. 
fuse per. 
roduced 


nlighten 
naintain 


benefits 
to four 
er exist 
1 latter 
he other 
fair to 
persons, 
bility or 
0 in 
sfactory 
mble, as 
rs—con- 
mulate; 
istly so, 
charged 
footing 
allowed 
uid, say, 
leposits 
ng, the 
Llectors 

As an 
oration 
W years 
ow less 


will not 
ven me, 
t before 


ks was 


ON 


in the 
naking, 
ars the 
3 of the 
eric ail, 


the gas 
are the 


ee 


rains of 
Benzole 
or Candle 
of 
nerease. 


ret of 


ins of 
‘tha per 
dle of 
rease. 
—— 
4 

bic 
eayt 
aS, als 
yeDZole 


as pre- 
» small 


-andles 
expell- 


yhithas, 


May 21, 1878.) 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 





803 





~~ presently condensed, contain not only benzole, which, when properly 

* should pass away with the gas, but also other hydrocarbons, | 
yen more valuable as illuminants, and also that when cold these heavier | 
e arbons can be taken up from the gas. This accounts, to some 


yan for the high results got in working the Aitken and Young process. | 
, general idea was that the only illuminants taken by the process from 
the tars were the benzoles. saat! 
9, To determine the influence of atmospheric air, I made experiments 
with the following results :— 
Gas before being charged with Air, 27°82 Candles. 
Los 


’ 083. Loss per Cent. 
Gas with 4 per cent. air added, 27:15 candles 67 . 2°41 
” 1 ” ” 26°59 ” 1:23 4°42 
Ss ae ” ” 23°73 yy 4°09 1470 
10 ” ” 20°80 ” 7-02 25°23 


As the quantity of air added diminishes the gas burned (the gas and air 
qere mixed before passing through the meter), it is necessary to correct | 
this table, 80 as to show the loss resulting from the quantity of gas, and 
not the mixtures actually consumed. The following table shows this :— 


Loss, 8s 


r Ct. 

vith x cent. air 27°15 candles + j)5 ‘14 == 27:29 candles *53 1°90 

Fi ee 859 fh T2688 4, 96 B45 
aly va 373 4 + ,12—2493 , 284 1021 | 

» 10 ” 2080 », +, 238l=21l ,, 471 16°93 


These results show that the influence of a mixture of air in 27-candle gas 


is not so detrimental as one would have supposed. 


It is also to be noted 


that the deterioration does not proceed in equal ratio with the quantity of 


air added, a result I certainly was not prepared 


for. 
8. To determine the influence of aqusous vapours the following experi- 


ments were made. The gas was dried by being passed through a tube 
containing fragments of anhydrous chloride of calcium. 


The gas before being dried was 27°24 candles, and when dried 27°46, 


an increase of ‘22 candle. The gas was measured before being dried, and 


no doubt was completel 


saturated with aqueous vapour, both from the 


holder, the meter, and the governor. 


The temperature of the water in these was 59° Fahr., which gives a 


tension of aqueous vapour (when saturated) of 13 millimétres out of a total 


of 760 millimétres of the barometer. 
| almost 2°8 per cent. by volume. By drying, therefore, there is a loss of 
2°8 per cent. in the ven 

illuminating power. 


This is 1°71 per cent. by weight, or 


me of the gas, and a gain of ‘8 per cent. in the 
This is not a gain worth fighting for per se, but the 


advantage of drying gas will be further alluded to. No doubt the advantage 


of drying poor gases will be ve 
had no opportunity of testing them. 
| power of gas to absorb and retain aqueous vapours increases in proportion 
to the temperature, and I inco 
| from “Dr. Ciark’s Manual of 
| Engineers,” showing the quantities of aqueous vapours contained in air at 
| different temperatures. 


much more marked than rich, but I have 
Of course you are aware that the 


orate here, in illustration of this, a table 
ules, Tables-and Data for Mechanical 


Properties of Saturated Mixtures of Air and Aqueous Vapour under a Constant Pressure of One Atmosphere, or 14°7 lbs. per Square Inch, at 
Temperatures of from 82° to 219° Fahr. 
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| Quantity of Dry Air | Required Initial 
lo 




















: , : 
Final re | uantity of in 100 Cubic F i . > ' 
tre of Toul Promure Per | weight of 100 Cubic Feet, | “mtgof Neat in 100 Cubic Feet,] Quantity of | required or One Pound | Temperature. 
the Saturated (Water at 32° for Vapour.) One Pound of Seteretet Bixture leo Eva A a 
Mixture | : 2 - Vapour, voshened elena 2 32 mateasesen pC + of Mole. 
: I ¥, i - | : Saturated | vy : | Saturated | fom, Water at " | Volume at |ture in Saturated 
Dew-point. | Vapour. Air. Vapour. | Air. | “Mixture. Vapour, | Air. oe 32° Fahr. Weight. | ¥ 62° F. | ‘Mixture. 
Fabr. | Ibs. lbs. Ibe. Ibs. Ibs. Units. Units. | Units. Units. Ibs. Cubic Feet. Fahr. 
$2 degs. 089 | «14611 031 8023 | 8054 33°8 00 33°5 1091°2 2588 | $401 49°7 
$5 5, 100 | 14°600 “034 7970 8-004 37'1 57 42'8 10921 | 2344 | 54°6 
40 ,, 122 14°578 041 7879 7920 448 150 =| 59°8 1093°6 | 1922 | 2526 63°8 
5 "147 «| «14553 “049 7785 «| 7834 53°6 241 W77 1095°1 | 158°9 | 2088 74°0 
 » | 178 14°522 “059 7693 7752 64°7 82°9 97°6 1096°6 | 130°4 1714 85°4 
55 5, 214 14°486 “070 7598 7°668 768 41°5 1183 1098°2 1085 1426 97°6 
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The power of the gas to retain naphthas is also increased by increased 
temperature. 
through a wet meter, particularly if, after that was done, the gas was sub- 
jected to a temperature below 32°. Besides the gas would soon take up 
all the water in the meter. 

The advantage of drying gas may not be one of very great moment in a 
climate like ours, and with such gas as we have; but, in countries where 
the temperature is very low, it is a matter of great consequence, as it 
enables the gas to retain larger quantities of benzole, naphthaline, and 
other hydrocarbons. To determine this point, I had a long series of 
experiments made, and found that undried gas, at a temperature of 50°, 


It would be perfectly useless to dry gas, and then pass it | 


absorbed only a quarter of the quantity of benzole that dried gas did, and | 


that when these gases were reduced to a temperature of 32°, the undried 
gas lost or dropped down nearly 30 per cent. of the naphthas it had 
absorbed, whereas the dried gas dropped less than 12 per cent. 

The naphthas used in these ex 
by means of heavy oil, and then distilled for separation, and their specific 
ties ranged from ‘808 to *830. After the gas had passed over these 
naphthas, there was a marked increase in the specific gravity. The ‘808 
had risen to ‘812, and the colour of the naphthas was considerably darker. 
onthe temperature of 25 to 27 candle gas being reduced to 32° it drops 
equal to 7000 grains of naphthas or Saneet 
the quantity of water due to the change in temperature), and according to 
the foregoing pe ne this means a loss of illuminating power of 
about a quarter of a candle. 

These experiments were made by passing the gas through two jars, 6 inches 
by 7inches, the gas being let in at the top, and out, through a tube, from 
the bottom, 

The jars were kept immersed in a freezing compound, and the gas 
brought off as nearly as possible at 32°. In this way there was a con- 
tinuous current through the jars. This brings me to another important 

int—viz., the influence of current, or the want of it, on the dropping 

own point of naphthas. The experiments undertaken with the view of 
determining this are not yet completed, but they are sufficiently advanced 
toenable me to say that 25 to 27 candle gas, at a temperature of, say, 40° 
to 60°, will in a current not only not drop down its naphthas, but will, on 
the contrary, lick up a very considerable quantity, and hold it so long as 
motion continues. 
One curious feature in the experiments made to determine this is the 


unexpected compounds that drop from the gas while in a state of rest or 
partial rest. At onetime they are black substances like clotted blood, at 
another they are white, and sometimes they are partly both. The black 
substance sinks in water, while the white does not; but their chemical 
composition I have not yet determined, not having got sufficient quantity 
to operate on. 

I think these experiments are sufficiently advanced to enable me to say 
that the deposition of the naphthas on the water in the gasholders may be 
almost, if not entirely, prevented, by placing on the top of the outlet-pipe 
from the gasholder a dome, or an atrangement like a fiat umbrella, so 
that the gases, before leaving the gasholder, may go down to within a few 
inches of the water, and so. lick up any naphthas that may have been 
deposited on its surface, and that the pipes to which the drip-boxes in the 
streets are connected should be made flat in the bottom, and that the pipe 


| connecting the drip-boxes with them shall be placed at the very bottom, 


riments were extracted from coal gas | 


so as to allow the water to be pumped off first. In this way I expect that 
in most situations any naphthas that drop from the gas (so long as the 
temperature does not come below, say, 35°) would be carried off by the gas 
so soon as it got into motion; the quality of the gas remaining uniform. 
The experiments I have made on: the influence of steam put into gas, 


| and thereafter condensing it, show results, so far as I have gone, so con- 


e to 10,000 cubic feet (along with | 


flicting that I will require to repeat them on a larger scale and with 


| apparatus more complete. 


y time being much occupied otherwise, I had to get others to perform 
most of the experiments—viz., Dr. Wallace, of Glasgow, and Mr. M‘Alley, 
of Falkirk. Indeed, these gentlemen performed nearly the whole of the 
experiments, and they therefore carry much more weight than if they had 
been made by myself in those short intervals we call leisure. 

Mr. Davipson (Dawsholm): I should like to ask Mr. Aitken whether he has 
made experiments as to the permanency of the increase in illuminating 
power through the use of benzole, and whether, if the gas has to travel a 
considerable distance, there is no difference in the increase at its utmost 
limit. 

Mr. Histor: I have listened with great interest to this paper to-day. 
I can corroborate Mr. Aitken’s remarks on the matter of the absorption by 
gas of those hydrocarbons deposited on the surface of the water in the 
tanks and drips in the streets. A number of years ago a chemical manu- 
facturer called upon me, and represented that he had discovered a very 
large quantity of benzole floating on the water inside the gasholders, an 
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we besaghen shotiel ump to prove the existence of the oil, and really it 
the d of 5 


was found to five-eighths of an inch in the older. After 
consideration of the subject, I conceived that there would be no gain in 
essed that they 


pumping up these oils by the means he suggested, as I 
Paid be utterly useless. In the summer, however, I found that the 
whole of the benzole had disappeared. There was not.a a— vestige of 
it to be found on the surface of the water in the gasholder. It, therefore, 
seems that the gas drops these oils in the winter months, and that in the 


summer it takes them up again, when the temperature is —- and the | 


gas in that condition to which Mr. Aitken has referred, the illumi- 
nating power of the gas is thereby increased. The same —— be 
said about the drips, if there was any convenient méans of. lifting the 
oils out, But I see some difficulty in putting the soapeengee into the 
Sant teow the gas to go down. There might be a r of the 
oils flowing up, and putting some sections of the town into sudden dark- 
ness. I can, in the main, however, corroborate the views:of Mr. Aitken as 
to the quality of the gas after taking up these hydrocarbons, as that is 


jaa within my experience, and I believe, in the case of a town where the 
ps in the mains are not large, the same thing will take gine and the 
illuminating power of the in summer will be increased by the deposit © 


in winter. It is a fact within my experience that we can give higher 
illuminating power of gas in summer in winter, and I believe it is 
altogether attributable to this fact, that the gas takes up in summer a large 
Ferson of the hydrocarbons which have been deposited in cold weather. 


pon the whole, I think that Mr. Aitken has contributed some very | 


important matter to the science of gas lighting, in showing the effect of 
dry gas, and its power of yey those hy arbons. I propose a 
hearty vote of thanks to Mr. Aitken for his paper. 

_Mr. Dauzreu : I can corroborate Mr. Hislop in his remarks about the 
oil being deposited on the surface of the water in the holders. Durin 
the winter a quantity of greasy matter gathers inside the holders, and 
have further noticed that in summer weather, by putting in low-class 
coals, equal to 23 or 24 candles, the illuminating power was equal to 
winter. The only reason I could give for this phen »menon, which I have 
noticed for years, is, that the hydrocarbons stored and collected durin 
winter were absor by the gas during summer, and made use of then. 
think if naphthas are deposited at one time of the year they are taken up 
at another. 

The Presipent: I suppose the reason why no other Member desires to 
speek is, that we are agreed upon what Mr. Aitken has said, and think 
that he is on the right track. I will now ask Mr. Aitken to reply. 

Mr, Arrxen: In answer to the question of Mr. Davidson as to 
the permanency of the gas after the absorption of the benzole, 
I should explain that the experiments were not made with 
the view of ascertaining that. They were made to ascertain 
correctly how much benzole it takes to increase 10,000 feet of gas 
a candle, or four candles, or whatever it might be; or, to put it other- 
wise, to see how many gallons of benzole it would require to increase the 
illuminating power of ordinary 25-candle gas four or five candles, and to 
see what was the effect of a given quantity of benzole with a given quantity 
of gas. Perhaps people hold different opinions upon the power which the 
gas might have to carry off the benzoles. As I apprehend, it depends upon 
the temperature. It may be, however, that if the gas comes out of the 
holder cold, and, after passing into the streets, gets heated, it would 
certainly have the power of permanently carrying benzole naphthas along 
with it. If, on the contrary, when the gas reached the pipes the tempera- 
ture was reduced, I have no doubt the gas would drop the benzole. It is 
entirely a question of temperature. What Mr. Hislop said, about gas in 
summer being richer from the hydrocarbons picked out of the gasholder, is 

quite true. we | the deposition of these hydrocarbons in the winter an 
advantage is obtained in summer, but it is not in the summer that you 
want this advantage most. Winter is the worst time to keep up a good 
quality of gas, and by dropping the benzole in winter you drop it at the 
very time when it is most required. Then, as pointed out by Mr. Dalziel, 
not only is the benzole on the top of the water, but benzole covers every 
pipe, and, of course, in summer the gas has not only to take the benzole 
off the top of the water, but it has to wash the benzole off all the surface 
pipes, or, at all events, —_ pipe where a deposition has been made when 
the temperature was low. © not suppose you will get this deposition to 
a great extent in houses, unless the gas is made from shale at a low tem- 
perature, when I know the naphthas, or benzole, or whatever other term 
you may apply, settle down at a higher temperature than those made by 
ordinary coal gas. 

The vote of thanks proposed by Mr. Hislop to Mr. Aitken for his able 

paper was cordially given. 
(To be continued.) 





THE USE OF WATER AS A MOTIVE POWER. 
By Mr. Josep Parry, C.E. 
(A Paper read before the Liverpool Polytechnic Society, Dec. 17, 1877.] 


Many centuries before ‘Hero invented the A£olipile, and before the 
Saracens constructed a wind-mill, water power was employed to drive 
corn mills on the banks of the Nile and Euphrates, and to irrigate the rice 
fields of China. : does not tell us, and even tradition is silent, as 
to the time ‘when ‘water was first used as a motive aoe: but, although a 
pep wy edd theans of deriving useful work from an element so 
widel , has been so long before the world, and much ingenuity 
was dis yed in remote ages in connection with its application, it was 
not a few years ago that any great improvement was effected, and 
substantial progress was made. 

The wave of mechanical invention that passed over this country during 
the latter half of the last century did not contribute much to the advance- 
ment of hydraulic machinery. The discoveries of Watt, and the cheap- 
néss of coal, attracted so much attention to the use of steam, that every 
other class of machinery was almost entirely neglected. 

Joseph Bramah, the inventor of the hydraulic press, appears to have been 
the first to suggest the application of water pressure “ to convey motion 
and power to the cranes on dock quays and elsewhere, and for raising and 
lowering goods in and out of warehouses.’”* But it is to Sir Wm. G. 
Armstrong that the modern development of water pressure machines is 
almost entirely due; and he has recently, in an interesting paper read 
before the Tustitution of Civil Engineers,f related how his attention was 
first directed to the subject. Sir Wm. G. Armstrong, who is now a Vice- 
President of the Institution of Civil Engineers, and a Past President of 
thé Institute of Mechanical Engineers, was formerly a solicitor. When 
travelling through the valleys of the Craven district of Yorkshire, he was 
led to observe the numerous rills descending the steep slopes of the sur- 
rounding hills, and expending their energy in the production of foam. 
He found it was seldom that any attempt was made to utilize the power 
thus bountifully provided, and that where such attempts were made, the 
amouut of work realized was very small in proportion to the extent of 
dal available... He»was, therefore, led. to consider-how such. falls might be 


* Letter to Mr. Thoriias Mallet, Nov. 10, 1802. Vide Minutes of Proceedings of the 
Institution of Civil Bugineers, Vol. xlix. 





made more productive, and he succeeded in Revising a machine consiaan 


of a “ wheel with a flat rim, containing four equidistant pistons folie? 
into circular apertures, and intersecting longitudinally a curved tube ding 
at the lower end, and communicating at the a end with the supsiy 
pipe. The pistons open out as they enter the tube, and fold upon leg Py. 
it; and each _ takes the pressure of the column before the p Has 
one loses it. The opening and closing of the pistons, in the order requi 

is effected by external cams and slides, giving motion to the Pistons 
through the axles on which they turn.”* 4 

A working model of this machine was made and tried in Newcastle and 
gave an efficiency of 90-per cent. of the theoretic power of the head em 
ployed. Having applied his mind to the subject, his views soon extenda). 
and assumed a practical form in the erection of a hydraulic crane on th, 
Newcastle Quay. Subsequently two cranes, which are still in operation 
were erected at the Albert Dock, Liverpool, and worked by pressure from, 
the Corporation mains. About the same time Sir Wm. Armstrong ahjay. 
doned the legal profession, and devoted himself entirely to engineering, 

The purposes to which water is now applied as a motive power, and for 
the transmission of power, are so numerous, that it would be imposgibj, 
to deal _ satisfactorily with the whole of the subject within the limits tp 
which I must confine myself to-night. I propose, therefore, to restrict 
my remarks almost exclusively to that branch of the subject which relate; 
to y direct use of water pressure from the water-works mains in Liye. 
pool. 

No paper under the title which I have chosen would be complete with. 
out some reference to the vast energy that is to be found in the river tg 
which Liverpool owes so much of its importance. I shall merely remark 
in passing, that the question of utilizing the rise and fall of the tide, or the 
rotation of the earth, for driving machinery, is so large and interestiy 
that it deserves to be separately treated, and on some future occasion f 
may perhaps return to it. 

It is no part of my present object or intention to discuss the compar. 
tive merits and economy of different prime movers, or to attempt to assi 
to water power its relative position among the many claimants for adoption, 
There are engineers who advocate and urge the universal application of g 
particular class of machinery, or a particular kind of power, in the success 
of which they are generally more or less interested. They are like certain 
doubtful professors of the art of healing who have one remedy for the 
cure of every disease. The skilful physician, on the contrary, studies the 
symptoms of gor f case in which he is called upon to prescribe, and adapts 
his treatment to the nature of the malady and the physical state of the 
patient. In the same way it is the duty of the engineer to consider the 
special circumstances and conditions of every case upon which he is con- 
sulted, and, having regard to all those circumstances and conditions, to 
select the means which are best adapted to accomplish the work that has 
to be performed. What is really important to him is to have trustworthy 
data upon which to base his calculations and conclusions, and to guide him 
in the application of general principles. The results which will be laid 
before you, of experience extending over a somewhat wide range of prac. 
tice, may be of some service in the way thus indicated. At the same time 
I shall endeavour to give such general information on the subject as may 
be of interest to those who do not possess any special knowledge of water 
pressure machinery. 


Present Use of Water for Power from the Liverpool Corporation Mains. 

In considering the use of water pressure from the Corporation mains as 
a motive power, and the extent to which it is possible to make further 
applications of the same kind, it may be desirable at the outset to inquire 
what are the resources which we have at command. 

The existing works of the Corporation are estimated by the Borough and 
Water Engineer to be capable of supplying about 18} million gallons, or 
81,632 tons, of water per diem. This volume can be delivered from the 
mains at pressures ranging from 201bs. per square inch to 80 lbs. per square 
inch. At the average pressure available throughout the district of supply 
each 1000 gallons of water distributed represents, if fully utilized, an ability 
to produce mechanical work of about 410 foot-tons. In the lower parts of 
the town, where most of the busjness premises are situated, the average 
pressure is much higher than the average over the whole district of supply, 
and each 1000 gallons of water represents about 560 foot-tons. If this 
were converted into work through machinery giving an geen | of 
only 75 per cent., the value in foot-tons of each 1000 gallons would be 
about 420. 

The price at which water is sold in Liverpool for trade purposes is 9d. 
per 1000 gallons. 

The cost of water per horse power per hour within a line drawn at a 
a of one mile from, and parallel to, the river varies from 11d. to 
1s. 3d. 

I now proceed to inquire, What is the actual consumption of water in 
Liverpool at the present time for purposes of power? The following 
statement gives the number of gallons distributed during the last twelve 
months :— 


Gallons. 
For hydraulic hoists and cranes 44,542,290 
For organ blowing 8,624,000 
Miscellaneous . . 657,000 
Total. . 48,823,290 


Lifts and Hoists. 
These may be divided into three classes, according to the character of 
the apparatus through which the power is communicated. 
The direct-acting lift is the simplest form employed, and gives the 
highest co-efficient of useful effect. It consists of a cylinder and ram, to 
the top of which is attached a platform, cage, or room, supported on iron 
brackets. The height of the lift is thus determined by the length of the 
stroke of the ram; and the area of the ram, multiplied by the available 
head of water in thecylinder, is the measure of the power of the lift. The 
cylinder is usually fixed in a well, or bore-hole, sunk for the purpose; and 
where the oo of the lift is considerable, the cost of sinking the well, or 
hole, and the difficulty of access in the event of repairs being required to 
the cylinder—which, however, is of very rare occurrence—are objections 
to this otherwise desirable and popular arrangement. The supply of water 
is admitted to the cylinder from the water-works main, and the platform 
or room ascends until stopped by the closing of the supply-valve. The 
same operation opens the exhaust, and the platform or room descends by 
its own weight. ; 
Lifts of this description are much in favour for the conveyance o 
passengers, because of the smoothness with which they run, and the 
abselute impossibility of any accident taking place. The rooms in which 
the passengers are conveyed are often luxuriously furnished. 
Hoists with multiplying gear are generally adopted where the travel 
exceeds 20 feet. They consist of—(1) A’cylinder and ram similar to those 
described above, but instead of the platform or cage being attached to the 
ton of the ram, multiplying sheaves are used in the inverted order of 
pulleys and blocks. A chain is usually carried from a pulley fixed im 4 
racket cast on the cylinder side over sheaves working in a cross-head 








yp. 30. 
+ Vide Proceedings of the Institution of Civil Engineers, Vol. 1., p. 64. 


® Vide Proceedings of the Institution of Civil Engineers, Vol. 1., p. 64. 
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ee 
jeyed to the top of the ram, and up to a sheave at the top of the shaft, 

sthe highest point of the lift. (2.) Another arrangement, of which 
there are only & few examples in eer consists of a cylinder and piston 

“ing aorack-and-pinion motion. - The hoist is actuated by a rope or 
chain winding on @ anged wheel fixed on the end of the pinion shaft, and 
--«nnicvating With the cage over sheaves. 

‘sg are in Liverpool’ several instances of hoists worked by rotary 

es, and engines of this type are becoming more in favour. Various 
hinds of engines with oscillating cylinders are in use, and recently two of 
pe erhood's three-cylinder engines have been fixed. Im all these'cases 
the engine takes the place of the cylinder and ram, and commuhicates 
motion by @ rope or chain. The pattern recommended by Sir William 
Armstrong, Where there is sufficient space, is a two-cylinder oscillating 
engine, fitted with combined rams and pistons, working on over-end cranks 
placed at right angles to each other. 

The non-elasticity' of water, which is such a valuable property as 4 
wens of accumulating and transmitting energy becomes a source of 

when, a-column having been set in motion, it is suddenly arrested 
wae closing of ‘a ‘valve or the termination of a stroke. To obviate this 
, and prevent injury by shocks and strains to the machinery and 
mains, it is necessary to provide capacious air vessels, or relief valves, in 
with all water pressure machinery. ' The neglect of this pre- 
«ution has frequently been the cause of serious damage. The relief valves 
introduced by Sir William Armstrong are small clacks opening against the 
pressure in the supply-pipes, and yielding readily whenever any undue 
jperease in the pressure takes place. 

Several forms: of inlet.and exhaust valves drein use. They are chiefly 
of'two kinds—slide valves, and equilibrium mitre valves. Owing to the 
dificulty of moving slide valves of a large area, it is usual to'make the 
ports small, in proportion to the area of the pipes to which they are 
attached, thus increasing the velocity of the water at that point, and often 
gusing considerable loss through friction. ‘It is essential to have-the 
valves constructed so as to close gradually, and avoid producing a concus- 
sion inthe supply-pipes. 

The equilibrium mitre valves are the most satisfactory that have yet 
been introduced, from the ease with which they can be moved, and the 
area of '0) ning they afford. 

The valves of hoists are actuated through levers by a rod, chain, or rope, 
pissing up the shaft at one side of the platform or cage. A slight pull 
suffices to stop the hoist at ny point during ascent or descent. The floors 
of the hoists are usually fitted with tappets arranged to strike upon pro- 
jeoting- bars‘or pieces on the valve pall This contrivance reriders it im- 
aes forany damage to be done by neglect in shutting off the water at 
the proper moment. . 

Aba a against the possible breaking of the lifting chain or rope, 
hoists of classes 2 and 3 are generally furnished with a safety appliance’to 
prevent the room or platform falling more than two or three inches under 
say circumstances. Strong safety ratchets are carried up the sides of thé 
shaft'from a firm bearing at the bottom to the highest point of the lift, or 
the ordinary guide timbers are made to answer the same purpose. ‘The 
safety appliances consist of heavy iron pawls, cams, or eccentri¢e ratchet 
wheels, combined with powerful teed springs. In ordinary work the 
wpringe are held in tension, ‘but in the event of the rope or chain breaking, 

springs, relieved of their weight, would immediately force’the pawls, 
eams, or eccentrics into contact with the safety ratchets or guide timbers, 
and remain locked there until the load was again raised. 

1 regen counter-balances are of two kinds— 

1, Where the weight of the counterpoise is equal to that of the cage or 
latform and ram, and is connected by a rope carried over a pulley at the 

of the shaft ; the spdce passed through being equal for both. 
Where the weight of the counterpoise is double that of the cage or 
Sg and acts on a drum keyed on the same axis as another drum of 
the radius, so that the space travelled by the counterpoise is half 
the height of the lift. 
Thé,speed at which hoists are worked varies from 50 to 150 feet per 


e. 
The following statement gives, in a tabular form, information with re- 
spect to a few cases which have been selected as fair average examples of 
machines of various types and by various makers :— 


; . 
| Maxt- | Pres- | Cost | Cost Total 
































ei 1 
| meter! © 3 | © . | mum- | sure in |per Lift perTon 
ae ++ | of | $4 | SS | useful |Mainin| for raised | CO8t per 
Description of Lift. | pam | BE | BS | Loud Ree ae One | Annum 
} or | 8? in actual | per Sq. jonly, in| Foot, in} Water 
| Piston. Practice} Inch. | Pence.| Pence. | : 
A. Direct-acting ram| In. Ft.In.|Ft. In. Cwts. } & s. d, 
a | 18§ (21 2/21 2 30 50 =| 2°18 “068 12 39 
B. Direct-acting ram) | 
eae | 13 15 3|15 3 20 54 | =°78 ‘051 | 6 59 
C. Direct-acting ram} | | | 
lift. , +++. | 8% [5010/5010] 15 57. | 1°18 | -030 [105 7 1¢ 
D. Multiplying piston} 24 |7 058 0| 15 52 | 1°23 | 028 [120 8 3+ 
Dittoram ....| 235 | 4 3/40 0 6 67 | ‘71 | °059 | 69196 
P. Ditto piston. . . .| 19 10 0 |72 0 7 68 | 1°09 | 043 | 60 09 
G Dittoram ....| 21 | 4 3/57 6 7 68 | *56 | "028 | 10146 
H. Dittoram ....| 234 | 6 6(|76 0 10 56 1°09 | -028 | 16 6 3¢ 
J. Ditto Tram .... ish '6 4/36 0 10 50 1°06 | *059 63 9 0% 
Dittoram ....| 18 7 3 (57 6 7 74 =| #°75 =| °087 22109 
» Two-cylinder oscil- | | | | 
lating,E.....| 4 |09\50 0) 4 | 69 — | - [ae 
M. Rack - and - pinion | 
- upltton;*; 5... 165 | 6 6 (37 0 3 | 44 | -54 | 097 | 3 88 
X. Rack «and - pinion + | | 
Weston. . ws oe 18 9 046 0 $i Bit *067 | 2 
0. Rack - and - pinton ‘ | — 
OS 6 oss | 195 | 6 24/51 0; 10 | 7 | °72 | 026 | — | 








The load given in column 5 is the maximum load actually raised in the 
0 r course of work. It has been ascertained by inquiry from the 
persons in charge of the machines, and must not be taken as representing 
their full power. The full power has, however, been obtained by experi- 
Ment in three of the cases, and is given in the notes to the the table. 
une counterbalance is provided for any of the direct-acting lifts, except 

© passenger lifts; therefore the weight of the. platform and ram must be 
added to the load stated in the table in order to arrive at the total weight 

d by the water. 
§ to the cost of erecting this class of hydraulic machinery, the following 
peeulars, having reference to work recently executed, may be of in- 

The total cost of the hoist marked H, including the connection with 





* Passenger lift. Ascent in 12 to 30 sec. + Maximum power of lift, 194 ewt. 
} ; i + Maximum power of lift, 18 ewt. 
ti Passenger hoist. Weight of room, one ton; weight of counterbalance, 23} cwt.; 
me.of ascent, 18.sec;; maximum number of passengers taken up at One lift, 15. 
cently fixed. Maximum power ascertained by experiment to be 12-2 cwt.; time 
a in‘ ascent, 2mm, 34 sec. With 11 cwt.: time, 1 min, 7 sec.; pressure in air 


the main, was £394. This hoist is in daily use in a Wine and Spirit Mer- 
—-— establishment, and the average cost per working day for water is 
11°4d. 

The hoist marked O cost £168, including the communication-pipes, byt 
not including the cage. A 10 ewt. hoist, fixed within the last few weeks, 
cost, including communieation-pipes, £376. The dimensions of this hoist 
are—Diameter of ram, 23$ inches; stroke, 7 feet 6 inches; lift, 69 feet ; 
and the speed is 170 feet per minute. ; 

The total number of lifts and hoists supplied from the Liverpool Cor- 
poration mains is 70. 


Variation of Load. 


One of the objections to water-pressure machinery is that water, not 
being, like steam, capable of expansion, the power expended does not vary 
in proportion to the load to be raised or work to be accomplished ; there- 
fore, waste takes place where the maximum capacity of a machine is not 
exerted. There are, however, several ways in which loss from this cause 
may be partially, if not.entirely, prevented, i 

1. By employing two or more pressure cylinders, so arranged that they 
may be made to act separately or collectively upon the lifting chain. 

2. By a combined piston and ram ; the proportion between their respec- 
tive areas determining the amount of vasiation. For the higher load the 
water is admitted below the piston, and the power due to the pressure on 
the full area of the cylinder obtained. For the lower load the water is 
admitted to both sides of the piston. The power exerted is then in pro- 
portion to the area of the ram. 

8. By two concentric rams, working one within the other in the same 
cylinder, the external ram being secured by a pawl when not required, 

Although the expenditure of water may be econémized, wherever there 
is much variation of load, by the adoption of any of these expedients, it is 
not often they are resorted to, as the simplicity.and ease of single-power 
machines are generally preferred to the economical advantages of the 
arrangements described. Nor is the loss from this cause so great as might 
be supposed when regarded as a per centage on the gross expenditt, 
during any given period. No consumption takes place when no usefu 
work is being done, and whatever loss there may be is, therefore, strictly 
limited to the intermittent operations of the machine. 

Hydraulic Cranes. 

Allusion has already been made to the hydraulic machinery at-the 
Albert Docks. This affords the only instance in Live l of cranes 
worked by pressure from the public distributing mains. The difficulties 
ingindement here and elsewhere in consequence of the variable draught 
from pipes used for general purposes of distribution led to the early aban+ 
donment of this mode of working in favour of an artificial head obtained 
from an accumulator—an apparatus devised by Sir Wm. Armstrong, and 
to be hereafter described. At the Albert Warehouses there are two cranes 
and two lifts; the former for'raising goods from ships holds to the quay, 
and the latter for lifting goods from the quay to the several floors of the 
warehouses. The machinery for working the hydraulic cranes consists of 
two cylinders and pistons, one for lifting the load, and ‘the’ other for 
slewing the jib. They are fixed horizontally in a chamber below the sur- 
face of the ground hear the foot of the crane. The outer end of the piston 
of the cylinder for lifting the load carries moveable pulleys, around-whieh 
the lifting chain passes from fixed pulleys attached to the inner extremity 
of the cylinder, to which the end of the chain is also secured. From the 
moveable pulleys the chain passes up the crane post and along the jib te 
the load to be raised. The slewing of the crane is accomplished by a rack 
connected with the piston, and gearing into an upright shaft acting upon 
the base of the crane. The motion of both lifting and swinging is con- 
trolled by levers attached to the inlet and outlet valves, and actuated by 
handle above the ground level. 4 

Considerable improvements have been effected in this class of machine 
since the erection of the Albert Dock cranes. Rams have been substitut 

for the pistons, and the cost both of construction and maintenance has 
been greatly reduced. The application of water pressure to cranes has 
now become very general. ' 

The cost of raising a load (which, in practice, averages 16 cwt.) from & 
ship’s hold to the top of the Albert Warehouses, a height of 884 feet, by thé 
system described above, is, for water only, 2'1d. The cost of raising the load 
from a ship’s hold to the quay (about 36 feet), including the slewing, is 
0°6d., and from the quay to the top floor of the warehouse (52} feet) 1°5d. 
The total annual cost of working this machinery, for water only, is £275. 

Organ Blowing, r 

This is a purpose for which water power, with its steadiness and ease of 
control, is peculiarly well adapted, and for which it is in much request. 
There are, in the Liverpool district of supply, 14 organs blown by water 

ressure from the Corporation mains. Of these, four are in private 

cae four are in chapels, and six in churches. The machine used for.com- 
municating the water power in these cases is, with only two exceptions, 
the ordinary Deacon water-meter, a patent of the late Water Enginéer. 
This meter is the one that is chiefly used in Liverpool, especially in the 
larger sizes, to measure water distributed for trade purposes, and is very 
easily applied as a water motor. It has two cylinders, and the water is 
admitted through a slide-valve to each side of the pistons alternately. A 
rotary motion is obtained by slotted piston-rods working short crank- 
shafts. Where the Deacon engine is employed, the index motion attached 
to it registers accurately the volume of water passing through. With 
other forms of engines a meter has to be added to ensure a correct record 
of the consumption being obtained. The power is taken from the Deacon 
meter by connecting-rods communicating between the ends of the piston- 
rods and the levers of the organ bellows. The engine is made automatic 
by means of a rod connecting the bellows reservoir with the inlet valve. 
When the reservoir is full, the valve is closed, and as the contents are 
withdrawn the valve is opened. 

The average annual cost of the water consumed in connection with the 
private organs is £1 4s, 9d. for each organ. The cost of blowing the 
church organs by water varies from £5 6s. 6d. to £29 13s. 3d. per organ 
perannum. The average cost is £15 18s. 1ld. per organ per annum. As 
some of the organs included in the above summary are known to be much 
used for choir and private practice, the averages given do not afford a 
correct measure of what may be termed the ordinary useful consumption. 
I have, therefore, had special observations made in the following cases to 
ascertain the actual expenditure of water during one Sunday. 

Case A is a church organ in the centre of the town, of 26 stops and five 
couplers. The cost of the water for one Sunday was 1s. 4d. 

Case B is an organ of 25 stops.and two couplers, in a Nonconformist 
chapel, where the available pressure is about the same asin case A. The 
cost of water for the Sunday was 2s. 

Case C is an organ of 81 stops and five couplers, in a Roman Catholic 
chapel. The water consumed during one Sunday cost 6d. 

Case D is an organ of 28 stops and seven couplers, in one of our parish 
churches, very favourably situated for pressure. The cost of the water 
for one Sunday’s work was 2s. 9d. : 

Case E is a large organ in a well-known “ High” church in the. ont- 
skirts. The water consumption during one Sunday, at the same rate per 





e 
Vessel, 70 Ibs, 


1000 gallons as in the preceding cases, cost 4s. 6d. 
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Miscellaneous. 

The miscellaneous purposes to which water power from the mains is 
applied in Liverpool are—to drive ventilating fans, for stone-crushing, 
and hair-dressing. The cost toa fashionable hair-dresser of driving his 
rotary hair-brushing apparatus is £1 19s. 9d. per annum. In this instance 
a Deacon meter is , and a sum of £1 Is. per annum is charged as 
rent, and to cover the cost of inspection and ordinary repairs. The total 
- per ~ ie is therefore £3 0s. 9d.; and the average cost per working 

1s 23d. 

he head required to work the Deacon meters, to overcome friction, is 
as follows :—1 in. meters (cylinders 3} in. diameter and 6 in. stroke), 5 ft. 
8 in.; 2 in. meters (cylinders 5} in. diameter and 6 in. stroke), 5 ft.; 4 in. 
meters (cylinders 8 in. diameter and 11 in. stroke), 3 feet. 


Other Water-Pressure Machinery. 


The difficulties attending the working of cranes and similar machinery 
direct from the water-works mains, to which reference has already been 
e, and the expense of erecting elevated tanks from which to derive a 
steady head, led to the construction of the accumulator, an apparatus 
which has become the most distinctive feature of the system of water- 
pressure machinery with which the name of Sir Wm. Armstrong is asso- 
ciated, and which has contributed more than anything else to its rapid 
development and success. 

The accumulator consists of a large vertical cast-iron cylinder, fitted 
with a loaded plunger working through a leather collar or gland. The 
weight case is suspended from a cross-head attached to the top of the 
plunger, and slides over the cylinder. 

The cylinder is made of sufficient capacity to deliver the volume that 
would be required if all the machinery fed from it were in simultaneous 
action. The pressure in the cylinder is, of course, determined by the load 
upon the plunger. In practice it is generally about 7001bs. per square 
inch, though a much higher pressure is frequently employed. 

The accumulator is charged by a steam-engine, the power of which it 
accumulates at a constant pressure, thus giving a steady head, and enabling 
the continuous action of the steam-engine to be fully utilized in the inter- 
mittent action of the hydraulic machine When the supply from the 
engine exceeds the demands of the machinery connected with the accu- 
mulator, the plunger rises, and more water is stored in the cylinder. On 
the other hand, when the demand is in excess of the supply, the plunger 
descends until a balance is restored. The valve of the steam-pipe is con- 
trolled by levers from the plunger, so that the speed of the engine is regu- 
lated by the rise and fall in the cylinder. 

From the accumulator the pressure may be transmitted to any required 
distance, diminished only by the friction against the sides of the channel 
conveying it. In the case of pipes the loss by friction is practically nil. 

the hydraulic machinery connected with the Liverpool Docks, with 
the exception of the Albert Dock machinery previously described, is worked 
upon this system. At the corn warehouses the accumulators are supplied 
by a horizontal high-pressure steam-engine of 370-horse power. There are 
two accumulators, with rams of 17 inches diameter, 17 feet of vertical 
range, and each ane a load of 70 tons. Also an auxiliary accumulator 
with a ram of 20 inches diameter, a range of 23 feet, and a load of 100 tons. 
Power is transmitted from the accumulators to work the whole of the 
machinery in the warehouses, the lock machinery, and the bridges over 
the entrances, 12 sluices, 10 capstans, and 24 machines for opening and 
closing the lock gates. The supply of water is obtained from the Corpora- 
tion mains, delivered into a tank erected over the engine. The exhaust 
water from the machines is conveyed by return pipes to a well in the 
engine-house and pumped up to the tank for further use.* 
nder this system, water is not the prime mover, but is merely employed 
as a means of accumulating and transmitting power. It does not, there- 
fore, come within the limits to which this paper is chiefly confined. I 
may, however, enumerate here some of the principal further uses to which 
this class of water-pressure machinery is applied. 

In docks—for moveable cranes onl age, docking ships, opening and 
closing dock gates, swing bridges, sluices, coal hoists, ship capstans. At 
sea—for working heavy guns, for stearing gear. In railway yards—for 
waggon hoists, cranes, and capstans. For rivetting machines, flanging 
presses, and shop tools. 

Any required pressure for driving shop tools, or special machines, may 
be obtained in a _* and economical manner by an intensifying accu- 
mulator, such as will be found described by Mr. Ralph H. Tweddell, in 
the Proceedings of the Institute of Mechanical Engineers for 1869. 

The apparatus consists of a low-pressure cylinder with a piston, from 
which a ram works into a second or high-pressure cylinder. The pressure 
from the water-works main, or from an ordinary accumulator, being 
admitted into the first cylinder, the pressure in the second cylinder is 
increased in ne gg to the difference between the area of the piston 
and that of the ram. In the instance referred to, the diameter of the piston 
was 19 inches, and of the ram 3} inches, so that a pressure of 60 lbs. in the 
first cylinder produced a pressure of 1540lbs. in the second. The latter is 
fed my oP eye es water being consumed in the first. 

In , ® private Company obtained parliamentary powers in 1872 to 
gee water from the River Humber for distribution along the line of 

ocks as a motive power, for working dock gates, cranes, and other pur- 

oses. The works have recently been completed, at an outlay of £17,000. 
Yearly a mile of 6-inch cast-iron main, 1 inch thick, with gutta-percha 
ring joints, has been laid, through which water is supplied at a pressure of 
610 lbs. per square inch. Two pairs of high-pressure horizontal engines, of 
60-horse power each, capable of woagins 130 gallons per minute at 7001bs. 

r square inch, with steam at 100lbs., have been erected. They pum 
into an accumulator of 18 inches diameter and 20 feet stroke, loa: ar wit 
574 tons of —- slag and sand. The Company supply the high-pressure 
water to the Hull Docks at the rate of 4s. per 1000 jm Sawa The charge 
for working warehouse cranes is under $d. per ton for a lift of 40 feet.t 


New and Extended Applications of Water Power. 


There are many towns in England and on the Continent where water 
from the ordinary distributing mains is much more extensively used as a 
motive power than in Liverpool. As an instance I may mention Zurich 
in Switzerland, a town of about 20,000 inhabitants, where there are 113 
water-engines, ens in size from 4 to 4 horse power at work for various 
trade purposes. he average pressure in the mains is about 50 Ibs. per 
square inch, and the charge for the water consumed is at the rate of 5d. 
per indicated horse power per hour.t 

If we consider the advantages which water power affords, especially 
where a constant supply can be relied upon, it appears evident, from the 
examples that have been given and the facts that have been adduced, that 
there is room for a more extensive application of it. 

Among the advantages which may be claimed are the following :— 

1. Steadiness, ease, _——, and comparative noiselessness of action. 

2. Absence of risk from accident. 





* For a full description of the hydraulic machinery in the Liverpool Corn Warehouses, 
vide Proceedings of the Institute of Mechanical Engineers, 1869. 

+ Vide Proceedings of the Institution of Civil Engineers, Vol. xlix., p. 2. 

¢ Vide Proceedings of the Institution of Civil Engineers, Vol, xlix., p, 34, 








8. Facility with which the movement of a machine may be Control], 
from any point of its travel. od 
4. Simplicity of working, rendering the employment of skilleq labo 
unnecessary. ur 

5. Saving in charges for insurance, as compared with machinery invol: 
ing the use of fire or light. v 

. Limitation of the expenditure of power to the time during which 
useful work is being performed, thus enabling machinery to be employed 
intermittently without loss of power. y 

7. Ease with which energy may be transmitted to considerable distances 
without appreciable loss. 

8. The opportunity afforded of making special provision for extinguish 
ing fires, by attaching fire hydrants to the pipes laid to convey the Water 

ressure. 
¥ But my object is not to advocate a further use of water for purposes of 
the same character, and under the same conditions, as those which at pre. 
sent obtain. The facts and figures which I have placed before you will 
enable you to form an independent opinion as to the economy and syit. 
ability of this particular kind of power for various classes of work and 
uate to determine under what circumstances it may be desirable to 
employ it. There is, however, one branch of the = to which I desire 
to invite your attention, and that is to the ee ity of deriving useful 
work from power which is now wastefully expended; and of obtain; 
greater efficiency from existing machinery, by a more careful study of the 
principles involved in its construction, and in the application of hydraulic 
ower. 
" The total average weight of water distributed each day in Liverpool, by 
measurement through meter, for trade purposes, is 14,126 tons. ‘At the 
average pressure under which the distribution of this volume takes place 
it represents 1,907,010 foot tons. Of this volume no inconsiderable pro. 
portion is delivered at or near to the level of the ground, and the head of 
water is therefore almost entirely expended in producing a high Velocity 
of discharge. Though in the majority of cases this may be necessary, 
and the same results could not be attained, together with any further 
utilization of the head, without enlarging the diameter of the supply. 
ipes, there are numerous instances where a steady flow throughout the 
ay, or during a part of the day, at a low velocity, might be substituted 
for an intermittent flow at high velocity. An illustration will perhaps 
make this more apparent. A consumer receives through a 2-inch meter 
an average supply of 20,000 gallons per day, at a pressure in the main of 
60 lbs. per square inch. It is delivered intoa tank at an elevation of 10 
feet above the ground. Here is an available head of 125 feet over and 
above the head required to carry the water to its destination, and an ayail. 
able energy of 114,285 foot-tons — day. What I suggest is, that in all 
such cases the pressure may be utilized to fill an accumulator or high-level 
tank, from which it may be transmitted to work any machinery within 
its range. : 

An ingenious machine has been introduced into Leeds, chiefly in woollen 
warehouses where there are numerous hydraulic presses, by Mr. Benjamin 
Walker, for obtaining a pressure of as much as 2500 lbs. per square inch 
from the water-works pressure of 40 to 70 lbs. The town pressure is 
admitted into a cylinder having a ram of 14 inches diameter and 8 feet 
stroke, acting upon another ram of only 13 inch diameter, the difference of 
area giving the required high pressure. The high pressure water is 
admitted to any of the hydraulic presses by simply turning a tap. When 
the contents of the cylinder have been expended, the ram is allowed to 
descend, and a fresh supply is obtained by simply pag a slide-valve, 
an operation which can be performed by a boy. It will be obvious that 
there are many purposes to which an apparatus of this kind may be applied. 


Economy of Construction. 

An examination of the table on page 805 will show that the useful work 
derived from lifts and hoists is, in most of the examples, tabulated much 
under what is due to the pressure of water available ; also, that the results 
obtained per foot-ton, multiplied by the pressure, vary to a remarkable 
extent. 

The method of ascertaining the load in column 5, which has already 
been explained, must be kept in view; and regard must also be had to the 
fact that some of the machines were erected during a period when the supply 
to the town was intermittent, and when, in consequence of the increas 
demand upon the pipes during the hours of service, and the excessive 
waste that took place, the pressure of water was lower than it is at present. 
When allowance has been made for these circumstances, there still 
remains a difference between the power expended and the useful effect 

roduced, considerably in excess of the loss usually assumed _for friction. 
The co-efficient of effect for direct-acting machines of ordinary make 
should be about 90 per cent.; for machines multiplying six to one, & 
co-efficient of not less than 70 per cent. should be obtained ; and for ten to 
one machines a co-efficient of not less than 50 per cent. 

The defects in construction and erection are generally that platforms 
are made too heavy, and are not properly guided; imperfect packing; and 
badly-designed valves. ’ ; 

In the application of water pressure to organ blowing there is also con- 
siderable waste, arising from the imperfect and unskilful manner in which 
the power is taken from the engines. The principal causes of waste are— 
1. the feeders not being made of sufficient capacity. 2. The length of 
stroke being too great. 
cylinder engine has been connected,and thus one-ha 
lost. 

I have briefly indicated the direction in which useful work may bs 
derived from energy that is at present unprofitably expended, and in 
which economy may be practised in the application of water pressure. 
That the possibility of reducing or preventing any loss that takes place in 
existing machinery has not received more consideration, is probably due 
to the fact that such loss is intermittent, and its money value per lift or 
per day very small. 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

The coal trade throughout this:district continues in a very unsettled 
and depressed condition, and there isso much underrelling going on in the 
market that it is difficult to ascertain what prices really are being taken. 
In the gas coal contracts which are now being given out, the competition 
is very keen, and in one case I have heard so low a price was quoted, that 
a stipulation was made that neither the figure, the quantity, nor the 
name of the firm should be made public. Colliery proprietors, however, 
as a rule, although they will take extremely low prices, decline to tender 
beyond the customa 


8. In one instance, only one pee the two- 
of the power 18 





twelve months. Good Arley coal for gas-making 
purposes can be readily bought at the pit mouth for less than 8s. 1 
ton, and common gas coal for 6s. per ton. For other descriptions of fue 
the demand is very small. The better classes of round coal for house-fire 
purposes move off very slowly ; common coal is, if anything, a greater drug 
than ever, there being very little inquiry either for shipment or home 
consumption, and engine classes of fuel are naturally being thrown upo? 
the market in large quantities by the serious strike in the cotton tents. 
Prices generally have a downward tendency, and in the Oldham — 
reductions of 1s. 8d. per,ton on best coal, and 10d. on burgy, have been made. 
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— . 
e proportion of the pits are not now running more than half 
A ve ee re They are kept fully going heavy stocks are accumulating. 
 wribes have been served upon the miners in the Oldham district of a 
Me petion in 3 amounting to nearly 17 per cent. : 
iron trade is still without improvement, and although there is a 
deal of pushing at very low prices, this has little or no resuit in 
‘ forward new business, consumers, as a rule, only buying to cover 
ir present extremely limited requirements. In the finished iron trade 
isa great deal of competition for orders, and a contract for 6 and 
4 inch water-pipes, delivered into the Heywood district, was placed last 
week at £5 58. per ton. Ordinary Middlesbrough plates delivered into 
the Manchester district are pushed at £7 2s. 6d.; Middlesbrough and 
re bars are quoted at about £6 2s. 6d., and North Staffordshire 
hrsvare quoted at about £6 5s. per ton. 





THE COAL AND GENERAL TRADE OF THE NORTH 
OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The shipments of Durham coals have continued to improve over three 
yeek. Last week showed an increase of shipments from the Tyne Docks 
of 1000 chaldrons. The week before showed a similar increase over the 
week preceding it. The best gas coal trade is pretty steady, and the 
jesding collieries work an average number of days in the fortnight. 
eiclass Durham coals are a little firmer, and recent quotations of 

seg are maintained. The demand for steam coals in the Northumber- 
pra district is tolerably good, and the best collieries are working well up 
to ten days per fortnight. A fortnight ago there was a sudden rise of 
Baltic and Mediterranean freights; but they are ;down again. Cronstadt 
rates have fallen from £11 to £9 per keel. The demand for tonnage to be 
employed in the coasting trade is very poor. Steamers hardly get 4s. 6d. 

ton for London, and sailing ships about 5s. 3d. There is literall 

nothing doing for the east coast, and very little for the British Channel. 
The chemical market is extremely “at, and prices have fallen for all 
articles. Pig lead is £17 7s. 6d. to £ |%10s. per ton; dry white lead, £24; 
red lead, £18 15s.; copper is sold in -akes and ingots at £68 to £69; best 
selected, £72 per ton. The iron market is extremely dull. Pig iron is 
selling, local make, No. 1, 48s. 6d.; No. 3, 43s. 6d. net cash; Scotch 
warrants, 51s. 6d. per ton. 





TRADE NOTES FROM SCOTLAND. 
|p oo OUR OWN CORRESPONDENT.) 

In consequence of the proposal which was made some months ago by 
the Police Commissioners of Johnstone to take over the local gas supply 
udertaking not having been amicably arranged, the Gas Company have 

inted Mr. Henry Green, Preston, as their arbiter. 

The loan of £25,000, for the purchase of the gas-works at Alloa, under 
the provisions of the Burghs Gas Supply Scotland) Act, has now been 
negotiated, and the money received. The loan is for 22 years, and the 
rate of interest is 4} per cent. 

On the 13th inst. the Police Commissioners of Kirkintilloch sat as the 
Commissioners under the Burghs Gas Supply Act, when it was unani- 
“~ agreed that Mr. William Foulis, Manager to the Glasgow Corpora- 

Gas Commissioners, should be appointed arbiter to act for the Com- 
missioners in the reference between them and the Gas Company as to the 
valuation of the Company’s works and plant. It was remitted to the 
= Committee to make inquiries, and to consider and report as to 
obtaining a loan for the purchase of the undertaking. 

The Directors of the Markinch Gas Company, Fifeshire, have resolved 
torecommend a dividend at the rate of 10 per cent. for the past year. A 
dividend of 6} per cent. has been dockenell by the Falkland Company, 
which is the same as that made last year. The Directors of the Aberfeldy 
Gas Company have declared a dividend of 5 per cent. 

In his report on the illuminating power of the gas supplied in Glasgow 
during the week ending the 11th of May, Dr. Wallace states the minimum 
al from 25°42 candles to 27°72 candles, the average from 26°11 candles 
to 28:55 candles, and the maximum from 27°44 candles to 29°46 candles. 
The western district showed the highest results in all cases. 

Mr, Alexander Mackellar, who has for a number of years been Secretary 
and Treasurer to the Greenock Corporation Gas Committee, has just been 
appointed to various public offices held by Mr. Adam, Town Chamberlain, 
who has retired from active service. The finances of the Gas Trust will 
still be controlled by the new Chamberlain. 

At the meeting of the Town Council of Ayr, on the 13th inst., authority 
was given for obtaining the opinion of Counsel in regard to the arrange- 
ment that had formerly been entered into between the Council and the 
local Gas Companies on the question of the discount allowed on the public 
lamp account. It is understood that the Police Commissioners are in sore 
straits for cash, and that, in consequence, they are determined to do their 
hest to maintain a right to a discount amounting to 30 per cent. 

It was reported to a meeting of the Glasgow Corporation Water Com- 
missioners, held last Thursday, that there were already 39 district water- 
meters in position, covering a population of 60,401. At the starting of 
the meters the average consumption per head was 53°1 gallons per day, 
and that it had since been reduced to 32°6 gallons per head per day, thus 
showing a saving of 20°5 gallons per head per day, or a total of 1,238,220 

allons per day. — are being taken for the formation of additional 
ts on the south side of the River Clyde, to be placed under the 
meter system for detecting and reducing waste of water. 

Pig iron sold in the Glasgow market during the past week at as low as 
49s lad. ;, on Friday, however, there was an improvement, and the market 
closed with buyers at 49s. 8d. cash, and 49s. 5d. one month, though the 
phice was still 4d. per ton under the closing price of the preceding Friday. 
_ the coal market was rather disarranged Easing last week, through the 
idleness of the colliers; still very little inconvenience was experienced, as 

supplies were forthcoming. The demand for most descriptions con- 


og to be very limited, and as yet there is no appearance of better 
s, 





PurcHask oF THE STaFFoRD Gas-Worxs.—At the quarterly meeting of 
the Stafford Town Council on the 7th inst., a letter was read from the 
Government Board sanctioning the loan of £71,000 for the purchase 

of the gas-works, 


oat Went. aT Kansas.—The National Water-Works Company, Kansas 
inti Mo., whose works are located on the bank of Turkey Creek, in 
7 ng an artesian well, have struck a copious gas stream at a depth of 
lfeet. It is supposed that the gas reservoir or vein struck is the same 
4s that on which the famous Wyandotte well is located. The gas will be 
Used as fuel for the water-works, thus saving some 3000 dols. per year. 
Lamptigntine wy Execrricrry.—At the meeting of the Metropolitan 
joard of Works, on Friday last, a recommendation by the General Purposes 
and Sanitary Committee, that Mr. St. George Lane Fox be informed that 
tri application for permission to test his system of gas lighting by elec- 
beads by ape ying it to the lamps on the Victoria Embankment, will not 
P, Nasttaine , on the ground that the experiments now being made in 
all Mall will probably he sufficient, was unanimously approved. 





Sate or New River SHares, Erc.—At the Auction Mart, on the 15th 
inst., Messrs. Fox and Bousfield offered to auction freehold estates in the 
New River Company, comprising—One-fourth of an Adventurer’s share, 
one-fourth and oné-fifth of a King’s share, also 31 New shares, and 28 
Annuities of £2 10s. each for 208 years. The Adventurer’s shares realized 
at the rate of £93,200 per share, the King’s share at the rate of £90,000 per 
share, the New shares an average of £332 5s. per share, and the Annuities 
£63 each. 

Waste or Water at Dorcnester.—An extraordinary waste of water in 
this town has been revealed by the —- of Messrs. Gotto and Beesley, 
of Westminster. It appears that from twelve o’clock at night to six in the 
morning there has passed out of the reservoir 76,680 gallons of water, repre- 
senting a waste equal to nearly 40 gallons per head per day on a popula- 
tion of 7500. Messrs. Gotto and Beesley state the me has been more 
lavish than that of Glasgow, with Loch Katrine flowing by gravity into the 
city. The estimate for new water-works, including the extension for 
Fordington, a part of the borough, is £17,877. 


New Seam or Scotcn Gas Coat.—The Edinburgh Daily Review says : 
“A new seam of gas coal in the Airdrie district has just been brought into 
the market by the Drumbowie Coal Company, Glasgow. It is a coal very 
rich in gas-producing elements, and with a first-class coke. The seam, 
which is ‘well known in the district, is very erratic in its aqgenmnes being 
met with now and again in various quarters in the Lower Ward of Lanark- 
shire, and disappearing again suddenly. From present appearances, the 
yield of the seam now being worked will be about 50 tons per day, and as 
indications have been got of its continuance over a wide area, it is likely 
to last for some time. 


Quaxity or THE Gas suUPPLIED TO CamBRipcE.—At the last meeting of the 
Cambridge Town Council, Mr. W. E. Pain, the gas tester, presented the 
following report :—“ During the quarter ending on the 3lst of March I 
made the usual test twice daily of the poem power of the gas sup- 
plied to this borough, with the following results :—The average of January 
was 14°90 candles, February 15°01, and March 14°90 candles. The whole 
of the observations (167 in number) were above the standard of 14 candles 
with the exception of the evening of the 18th of March, which was equal 
to the standard. The sulphur and ammonia tests were also satisfactory, 
the Letheby apparatus giving 16°87 grains of sulphur per 100 cubic feet, 
being 3°63 grains below the minimum quantity allowed. The pressure has 
been maintained throughout the quarter in an efficient manner.” 


Quatity oF THE NEwcasTLE-oN-TyNE Gas,—Mr. John Pattinson reports 
the following as the results of his examination, for the last month, of 
the quality of the gas supplied to the borough by the Newcastle-on-Tyne 
and Gateshead Gas Company :— 


Tiluminating Power Grains of Sulphur Sulphuretted 
Date, i i 


in in 
1878. Sperm Candles, 100 Cubic Feet of Gas. Myésegen. 
o-* 151 og? N 6°94 oe % Nil. 
“ae a ae 153 ar 7°27 
— ie a 6°64 
5°40 
4°52 
5°08 
561 ° 
‘ok 5°98 ° 
— ree 13'8 lin Secs 619 aed es *” 
A Sugg-Letheby standard Argand burner is used in testing. According 
to Act of Parliament, the gas should not be of less than 14 standard candles 
illuminating power, nor contain more than 17 grains of sulphur per 100 
cubic feet of gas, 
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Register of Aeto Patents. 


APPLICATIONS FOR LETTERS PATENT. 


1687.—Cark, A. M., Chancery Lane, London,“ An improved pump.” A 
communication. April 26, 1878. 

1710.—Comotu1, L. A., Valenza, Italy, ‘Improvements in means or 
apparatus for obtaining light.”” April 29, 1878. 

1711.—Evans, J., Wolverhampton, Stafford, ‘‘Improvements in steam- 
pumps and other motive-power engines and pumps, applicable also to 
valves for other purposes.”’ April 29, 1878. 

1714.—Enaet, F. H. F'., Hamburg, Germany, “Improvements in valves 
for pumps.” A communication. April 29, 1878. 

1724.—Fossenry, G. V., Beckenham, Kent, “ Improvements in and relating 
to pumps.” April 30, 1878. 

1754.—Micue., C., and Fracer, A., Paris, “Improvements in water- 
meters.” May 1, 1878. 

1757.—Bricxne.ti, A. L., Southampton Buildings, London, “ Improve- 
ments in means for joining the ends of lead pipes to each other, and for 
connecting fittings to such pipes.”” May 1, 1878 

1764.—CuTLER, S., Millwall, London, “Improvements in apparatus used 
in the manufacture of gas.” May 2, 1878 

1770.—Ase., C. D., Southampton Buildings, London, “Improvements in 
apparatus for igniting the charges of gas motor engines.”” A communica- 
tion. May 2, 1878. 

1844.—AsuwortTH, G. K., Halifax, Yorks, “Improvements in valves or 
taps used for steam, water, gas, or other liquid or fluid, such valve or 
tap being specially applicable for tallow-cups for lubricating purposes.” 
May 8, 1878. 

1859.—AruNDEL, G., Sheffield, “ Improvements in water-taps.” May 9, 
1878, 

1860.—ABEL, C. D., Southampton Buildings, London, “Improvements in 
hydraulic mains, stand-pipes, and other conduits or receptacles for gas 
employed in the manufacture thereof.” A communication. May 9, 
1878. 

1861.—Simon, H., Manchester, “‘ An improved blowing machine = 
for drawing or forcing fluids.” A communication. May 9, 1878. 

1796.—Canitu, J., Dublin, “‘ An improved method of preventing the escape 
of sewerage efiluvia from rivers into which sewers are discharged, and 
for utilizing the flow of tides for the purpose of flushing such sewers.” 
May 4, 1878. 

1798.—HALLEWELL, R., Blackburn, Lanes, ‘‘ Improvements in gas-engines, 
applicable in part to other uses.”” May 4, 1878. 

1889.—Mottson, A. R., Swansea, Glamorgan, “ Lighting ordinary coal-gas 
jets by electricity.” May 10, 1878. 

1921.—Biackwe tt, W., Dalton-in-Furness, Lanes, “ An automatic balance 
pump.” May 14, 1878. 


PATENTS WHICH HAVE PASSED THE GREAT SEAL. 


4012.—Ovurriwaz, J. E., Egham, Surrey, “Improvements connected with 
steam and other engines and —— Oct. 29, 1877. 

4028.—Huaues, E. T., Chancery Lane, London, “Improvements in 
pumps.” A communication. Oct, 30, 1877. 
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4118.—Spencr, P., Manchester, “ Improvements in the treatment of spen 





- excreta, house refuse, and sewage sludge, to ‘obtain 1 : 
: oxide! of-iron arising from the manufacture of gas, for the purpose o useful products therefrom, and in pod, tr hseenee other 
obtaining ‘certain valuable products, and for rendering the said oxide employed therein.” . Nov..16, 1877. . MS tobe 
again fit for use.” Nov. 5, 1877. ait, 4332.—Forzes, J., and Assorr, J,., Old Ford, London, “ Improvem , 
4134,—Minus, B. J. B., Southampton Buildings, London, “ Improvements apparatus used in the distillation of coal, for the production of ae ~ 
ig the manufacture of gas’for lighting and: heating- purposes,” A coms and ammoniacal liquor, andthe utilization of the resultin » tar, 
munication. Nov. 6, 1877. Nov. 19, 1877. © gases,” 
4154;—Howarp, J., Erith, Kent, Witson, A. F.,and Kinepom, H. W. A., | 4420,—Kromscuréper, J. F. G., Walthamstow, Essex, “Tmprovements j 
Southwark, London, “ Improvements in automatic apparatus for regu- means orjapparatus for carburetting and purifying coal gas.” No my 
lating the flow of liquids under pressure, and prevention of waste of 1877. ’ ov. 23, 
ter.””, Nov. 7, 1877. saree 4452.+-Wise, W. L., Adelphi, London, ‘Improvements in lightin 
4156.—Hant, A, H,, and Porter, J. J., Birmingham, “Improvements in | . ratus.”.. A communicatiqn. Nov. 26, 1877; ; 8 SPPt 
valves for liquid, steam, and gas pipes.” Nov. 7, 1877. 4536.—Winth, F., Frankfort-on-the-Maine, Germany, “ Improvements ; 
4202,—Snorzy, F, W., Poplar, London, “Improvements in valves.” purifying water.” A communication. Dec. 1, 1877. a 
, Partly a communication. Nov. 9, 1877. 4594.—Puatt, J. St. Martin’s Lane, London, “ An improved automati 
4217,—Nawnockt, G. W. von, Berlin, “Improvements in meters for gas-stove for heating irons.” Dec. 4, 1877. matic 
measuring liquids.” A communication. ~ Noy. 10, 1877. 4643.—Davies, W., Liverpool, ‘Improvements in regulating controlli 
4222.—Banes, D. E., and Burnett, W., Boston, U.S.A., “Improvements or measuring the supply of liquids for water-closets and for other mi 
in ‘ carburetters.’’’ Nov. 12, 1877. poses, and in apparatus therefor.” Dec. 7, 1877. ™ 
4249,—Newron, H. E., Chancery Lane, London, “Improvements in gas- | 4769.—AsEL, C. D., Southampton Buildings, London, “ Improvements ; 
‘ régulators.”’ A communication. Nov. 13, 1877. the treatment of hydrocarbons for their purification and conversion j - 
4286.—Kipp,. J. H., Wrexham, Denbigh, “Improvements in treating other products.” A communication. Dec. 15, 1877. anto 





The GRAND MEDAL of MERIT at the VIENNA EXHIBITION, and TWO MEDALS at the PHILADELPHIA EXHIBITION 
have Leen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, ENGINES, and PUMPS; 
Also 27 OTHER MEDALS AWARDED at all the GREAT INTERNATIONAL EXHIBITIONS. 


GWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES, 


The Judges report on the 
combined Exhauster and 
Steam-Engine exhibited at 
the Philadelphia Exhibition 
is—* Reliable compact Ma- 
chine, well adapted for the 
purpose intended, of excel- 
lent workmanship.” 

GWYNNE & CO. have made 
the largest and most perfect 
Gas-Exhausting Machinery in 
the world, and have completed 
gj Exhausters to the extent of 
7,000,000 cubic feet passed per 
hour, of all sizes from 2000 to 
‘ 210,000 cubic feet per hour, 
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EXHAUSTER with Trunk Engine, capable of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Horizontal] Engine combined, 

GWYNNE & CO. do not pretend to enter into a struggle with other makers in respect to cheapness. They have never sought to make price the chief 
consideration, but to produce machinery of the very highest quality, and most approved design and workmanship. The result is that in every instance their work's 
giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their Machinery for years past. 


Exhausters, with or without Engines combined, can be made to pass the gas without oscillation or variation in pressure 
Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 


PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne ¢ Co.’s New Catalogue on Gas-Exhausting and other Machinery may be obtained on application at the above Address. 


BEALE’S IMPROVED PATENT CAS EXHAUSTERS 
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WITH 


Wrought-Iron Spindles and 


ENGINES COMBINED. 


SOLE MAKERS, 


CEORCE WALLER & CO. 


MAKERS OF ENGINES, EXHAUSTERS, 
INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 
BYE-PASS VALVES, 

TAR, LIQUOR, AND OTHER PUMPS, 
— SCRUBBERS AND PURIFIERS, 
weet I ARH ec << CONDENSERS, BOILERS, &c. 

Awarded Silver Medal at the Manchester Exhibition of the Society for the Promotion of Scientific Industry. 















Phoenix Engineering Works: 


HOLLAND STREET, SOUTHWARK, S.E. 


TO GAS ENGINEERS. 
D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engineers to the fact that the novel and original feature in connection with 
PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 
on the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 





























May 2 1, 1878,] 
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ANtep. a Gas-Fitter and Service 


LAYER, capable of Repairing Meters, Wet and 


Dry. handwriting, stating wages required,’and 
Apply eocifieate for good c' aracter and workmanship in- 
copy , to No, 455, care of Mr. King, 11, Bolt Court, 


Furst SrREeET, E.C. 
ANTED, by a thoroughly practical 


man, aged 42, a situation as MANAGER or SUB- 

M AGER of Gas-Works. First-rate testimonials. . 

ress No. 454, care of Mr. King, 11, Bolt Court, 
Fuser STREET, E.Cc. 
_——$_——— 


Pera: 8 She Baker who thoroughly 
charge 








understands Gas-Making, and can take entire 

of a small Gas-Works, take Meters, and collect 

Accounts. Good references required. 

week, with house, coal, and gas. ; 

‘Address Milnthorpe Gas, Coal, Coke, and Lime Com- 
pany, Milnthorp, WEsTMORELAND. 


ANTED, a Competent Person as 
STOREKEEPER and CLERK for a Gas-Meter 
Works in London; to live on the premises. Salary £100 


per annum 


Wages 24s. per 





y letter only, Imperial Meter Company, 


Address, b 
Limited, 115, Victoria Street, Westminster, 8.W 





Young Man, aged 22, who has jus 
finished a four years engagement with a provincia 
Gas.Company is open to take a situation as Manager of 
snall Gas-Works, or as Assistant to the Engineer of large 
Works, Can give first-class testimonials, Has no objec- 
tion to go abroad. 

Address No, 460, care of Mr. King, 11, Bolt Court, Freer 
grazet, E.C, 


GRAND JUNCTION WATER-WORKS COMPANY. 
rae Court of Directors of the Grand 


Janction Water-Works Company propose to appoint 
an officer under the title of SURVEYOR and SUPER- 
INTENDENT of WATER-RENTALS, &c., with a salary 
of $350 per annum and an official residence, with coals 
and light, at their district office. 

The duties of the office will include the Supervision of 
al Valuations and A ts, and of the correctness of 
the Water-Rentals charged by the Com 
the Domestic House Services and of the Meters and Meter 
Services, ther with a control over all Fittings, such as 
ferrules, ball-taps, &c., and the performance of ail other 
ats and duties in connection with the above matters 
whieh may, under any order of the Court, be required, 

tions, with copies of testimonials, to be addressed 
to EO. Coe, Esq., Secretary, at the Company's Offices, 
6, South Molton Street, London, W., on or before the Ist 
of Jane next. 








ny, likewise of 


By order, 
E. O. Cor, Secretary. 
May 1, 1878. 


0° SALE—One Station-Meter, to pass 
h 





1000 cubic feet per hour. Almost new. Will be sold 
cheap. 
Apply to J. Hatt, Gas-Works, St. Helen’s, Lancs. 


GODALMING GAS-WORKS, r 
Set of Three 6-feet Square Purifiers, 


A Sieves, ar, and Centre- Valves, all complete, 
in good condition, and have been in constant work up to 
the 15th inst. (made by Cockey and Son, Engineers, 
Frome), are now for sale, Lager ones having been erected. 

To be taken down and removed at the purchaser's | 


TO COLLIERY po agg AND COAL 
A 


CTORS, 
HE Joint Committee of the Dukinfi 
and Denton Joint Gas-Works invite TENDERS for 
weley, Wigan, Yorkshire, or 
other good GAS COAL, and 2000 Tons of Wigan 
SCREENED CANNEL, or other approved description, to 
be Fe seg during One year, from July 1, as required by 
their Gas Manager. 
Forme of conker and full particulars can be obtained on 
application to Mr. Bridge, Gas Offices, D eld. 
By order of the Joint Gas Committee, 
WituamM Barpos, Gas Manager. 
Gas Offices, Dukinfield, near Manchester. 


expense. j 
For further particulars, apply to Mr. A. Coteus, Secretary. 





HE Kidderminster Gas Company are 
prepared to receive TENDERS for the AMMO- 
NIACAL LIQUOR produced at their Works from August 1 
next, for a period of One or more years. 
Tenders to be lodged with the Manager on or before the 
Ist day of June. 





TO CHEMICAL MANUFACTURERS, TAR DIS- 
TILLERS, AND OTHERS. 


Kidderminster, May 17, 1878. eth ki ela 
wre HE Gas Committee of the Dukinfi 

THE Trustees for the District and Har. T and Denton Joint Gas-Works are prepared to receive 

bour of Maryport are prepared to receive TENDERS | TENDERS for the Purchase of their Surplus |AR and 
for the Purchase of the AMMONIACAL LIQUOR made at | AMMONIACAL LIQUOR for One year, ending July 31, 
their Gas-Works for One year, commencing on the Ist of | 1879, or such term of years as may be agreed upon. The 
July next; and also for the Purchase of the Surplus TAR | Committee will deliver the same into boats, free of charge, 
made at the said Gas-Works fora like term. Both to be | at their Dukinfield Works; boats to be provided by the 
delivered into the purchaser’s barrele at the Gas- Works. Contractors. 

The Trustees are not bound to accept the highest or any a to state price per Ton for Tar and Liquor 
tender. separately. ‘ 

Sealed tenders, endorsed ‘‘ Tender for Tar,’’ or “Tender | Further particulars on application to Mr. Bridge, Gas 
for Ammoniacal Liquor,” as the case may be, to be sent to | Offices, Dukinfield. - 
the undersigned, on or before the lst day of June next. Sealed tenders to be sent to me not later than May 28, 

Jonn Barwisr, Clerk to the Trustees. | 1878. 
Harbour Office, Maryport, May 14, 1878, 


HE Directors of the Rochester, Chat- 
ham, and Strood Gaslight Company have for disposal | 

two six-horse Engines and Boilers, recently thrown out of 
use, and about 150 Retort Mouthpieces, Ovals, 21 in. by 
15 in.; and Rounds, 15 in. by 15 in.; with Outlets for 6-in. 
Ascension Pipes. 

The articles may be seen on application at the Office. 

Tenders for the whole or any part of the above, marked 
“* lender for Materials,” may be sent not later than Wednes- 
day, June 12, addressed to the Secretary, at the Office, 56, 
High Street, Rochester. 

The Directors do not bind themselves to accept the 
highest or any tender. 


May 17, 1878. 





By order of the Joint Gas Committee, 
ILLIAM Bripez, Gae Manager. 











Ww 
Gas Offices, Dukinfield, near Manchester. 
TENDERS FOR GASHOLDER. 

T HE Directors of the Ackworth, 

Featherstone, Purston, and Sharlston Gas Company, 
Limited, invite TENDERS, with plans and specification, 
for the completion of a — GASHOLDE, 60 ft. 
diameter, and 16 ft. deep. When completed, with inlet and 
outlet pipes, 9-inch diameter, and necessary valves and 
connections, to be fixed at their Works at Purston, near 
Pontefract. a 

Tenders to be sent in on or before Monday, June 3, 1878. 


Wrutam Syms, Secretary. The lowest or any tender not necessarily accepted. 








TENDERS FOR GAS COAL. 


Josxerx Watson, Secretary. 

T HE Corporation of Walsall invite 

TENDERS for the Supply of 20,000 Tons of Staveley, 
Yorkshire, or any other g GAS COAL, to be delivered 
between the lst of August next, and the 30th of June, 1879, 
either at Walsall Railway Station or by boat at Walsall 
Old or New Gas-Works; in the latter case it will aleo have 
| to be unloaded and ked in the coal-shed, or such other 
| 
| 


TENDERS FOR AMMONIACAL LIQUOR. 


HE Gas Committee of the Dewsbury 
Corporation are prepared to receive TENDERS for 
One, Two, or Three years (as may be agreed upon) for the 
purchase of the AMMONIACAL LIQUOR produced at 
their new. Gas-Works, Savile Town, which are situated 
close to the canal. Quantity of Coals carbonized about 
13,000 Tons per annus. 
Any further information may be had on application to the 
undersigned. 
Sealed tenders, endorsed “Tender for Ammoniacal 








place at the Gas-Works as may be directed. 

| The Coal will have to be delivered at the rate of from 

| 180 to 700 ree eee en ciaha, if dole -_ ed — 
i ” ’ time to time require. e weight, if deliver . mus’ 

re Sotto dee cl dene aemae me eae | be 2352 lbs, to the ton; if by boat, it must be 22 ewt, to the 
The Committee do not bind themselves to accept the | —e boat gauge. ht 

es Phra — Anmrraor, Engineer and Ma i Te Corporation Yo not bind themselves to accept any 
Gas-Works Dewsbury May il 1e78 ae. | tender, and they reserve the right to divide the contract 





(jASHOLDER, now at work, and in 
good condition, FOR SALE; 45 ft. diameter, 18 ft. 
= Columns and Girders, with Chains and Balance- 
weights. 

Apply to the Horseley Company, Limited, Tipton, Srar- 
PORDSHIRE. 


T° BE SOLD—Colyton Gas-Works, 
Devonshire. 
Pb - particulars, apply to J. W. Davis, George 


0° SALE—A Station-Meter (with new 
¥ Drum), capable of passing 10,000 cubic feet per hour, 
with Hydraulic Valves, Bye-Pass, &c. ;'10-in. Connections. 
Has been removed to make room for one of larger capacity. 
For particulars and price, apply to Grorcr N EWTON, 
GaMeter Manufacturer, Union Street West, OLDHAM, 


OR SALE, One New 6-inch Centre- 
: VALVE, by Messrs. C. and W. Walker (patent), with 
tervice connections. Has not been fixed. 

One STATION-METER, by Mesers. J. and J. Braddock, 
Oldham, for 6-inch connections, to pass 8000 feet per hour. 
Has been in work five years ; in first-class condition. 

For particulars, apply to Henry CLARKE, Secretary, Gas 
Company, Maldon, Essex. : 














TO GAS COMPANIES AND BROKERS. 


Radcliffe and Pilkington Gas Com- 
i we have ON SALE the ‘foliowing Apparatus, 
, OneVertical High-pressure Steam-Engine, 6-in. cylinder, 
2-in, stroke, with Fly- Wheel. and Pump coraplete. 

Two 10-in, Exhausters, 12-in. eylinders, 16sin. stroke, 
= Horizontal Steam-Engine attached, 7-in. cylinder, 
, “in. stroke ; one Governor ; one set of 9-in. Condensers $ 
Yah 10-in. overground Valves; two 10-in. undergrouud 

Tet all nearly new, by Dempster, of Elland. 

wo 7-in, Exhausters, 15-in. stroke ; three Valves, 7 in. 
and one 7-in, Bye-pass Valve. 
8-in, Governor, with three 18-in. Valves. 
—| Governor, with inlet, outlet, and bye-pass 
Wigen Station-Meter, 6 ft. by 4 ft., by Barnes and Roper, 


Oue four-way 12-in. Centre Valve, with Lifting Gear for 
nates, and all Connections to and from the ~~“ mg 
ne set of 8-in. Condensers. . 
One set of 7-in, Condensers, 
torts, iron mouthpieces, 16 in. by 14 in. 
# dvantity of old metal, : firs 
thet materials offered may be inspected at the works of 
- _. Company, Sion Street, Radcliffe, near Manchester, 
a information may be obtained from the Company’s 
The whole of the above-named ma 
’ = terials are open for 
roa by private treaty, and if not so disposed of will be sold 
¥ public auction, 
By order, 


Jno. Branpwoop, M d Be . 
Gae-Worke, Radcliffe, May 3, is78, are 





| PeReedere vealed, and maked outside “Tender for Gas 
enders sealed, and maiked outside ender for 
ENDERS are UNION GAS COMPANY. | Coal,” and stating the price for large = and oe Se 
ER: invi | Nuts (and also stating the price if delivered on the Cor- 
T of raed +t ined a = the Supply | poration siding at the New Gas-Works instead of at Wal- 
Three years, from the 30th day of June next. : pee sall Railway Station), are to be sent to the undersigned, on 
Quantity required per annum, about 9000 Tons of Coal | ° before Thursday, as Yee of June next, lerk 
and 5000 Tons of Cannel. : AMUEL re Town Clerk. 
Tenders to be sent in not later than June 1, 1878, and| Bridge Street, Walsall, May 16, 1878, 
addressed to the Chairman of the Gas Company, endorsed | 
“Tender for Cannel and Coal.” 
Wituram BLAcKLEDGE, Manager. 
Cloughfold, near Manchester, May 6, 1878. 


COAL CONTRACT. Fell ote 


[THE Gas Committee of the Carnarvon | No, 1. For the Purchase by them of a Supply of Best 
Corporation are prepared to receive TENDERS for | GAS COAL, screened over an inch screen, for One, Two, 
the Supply of 2000 Tons of Best GAS COALS, to. be | Three years, from the lst of July next, to be delivered 
delivered during ‘Twelve months ending July 31, 1879. Rate at the Leek Station on the. North Staffordshire Railway, > 
of delivery as per ordera of Manager. | such times and in such quantities as may be required. 
Sealed tenders, endorsed ** Tender for Coal,” and ad- | 42nual consumption 3500 to 4000 Tans. Oehh ent 
dressed to the Chairman of the Gas Committee, Guildhall, | Sealed vepnog endorsed “‘ Tender for Ho od Ee 
Carnarvon, to be sent in not later than the 3lst of May inst. | #4dressed to the “ Chairman of the Gas Comm “a Tust 
Further information may be obtained on application to | %€ received by Four o'clock p.m.,cn Tuesday, the 4th of 


4 | June next. 
Carnarvon, May 8, 1878. Sat. , SARA, HENRAGNS. | ‘The lowest or any tender will not necessarily be accepted. 





| (THE Leek Improvement Commissioners 
| invite TENDERS in respect of the following Con- 


CONTRACTS UNDER THE LEEK IMPROVEMENT 
ACT, 1855. 





No. oat the pale nes = +7 ~ Te — ~4 
: moniacal Liquor produced at their Works for One, Two, 
BOROUGH OF HAVERFORDWEST. . |or Three years, from the lst of July next, at per Ton of 
HE Haverfordwest Town Council are 2240 lbs. at such Works. 

prepared to receive TENDERS for their Surplus | Sealed tenders, endorsed ‘Tender for Gas Tar and 
Stock of TAR, consisting of about 7000 Gallons. Liquor,” and addressed to the Chairman of the Gas 
Tenders, endorsed “ Tender for Tar,” to be rent to Committee, must be received by Four o'clock p.m., ou 
Re ee nits Morar. axl or beferathe GPthinet, | | . The kighest or any tender vill not necessarily be accepted 
Reena not bind themselves to accept the | Fu particulars may be obtained from the under- 

‘or further particulars apply to the undersigned. 
J. Grpsox, Manager. 

Gas-Works, Haverfordwest, May 11, 1878. 





signed. 
| By order of the Commissioners, 
C, Hensuaw, Clerk. 
Public Offices, Leek, May 15, 1878. 








TO COAL PROPRIETORS. 


THE Directors of the Cheltenham Gas-| 
light and Coke Company invite TENDERS, for the | 
Supply of the bast quality of COAL for making Gas, for | 
Twelve months, from the ist of July next. 

For quantitics, particulars, and conditions of contract, 
application to be made to the Company’s Engineer. 

Sealed tenders, addressed to the Engineer, must be | J 
forwarded on or before Thursday, the 23rd inst. | 
: t. O. Parerson, Engineer. 

Gag*Works, Cheltenham, May 10, 1878. 


TO TAR DISTILLERS AND MANUFACTURING 
CHEM 


HEMISTS, 
HE Directors of the West Kent Gas 
} pauy invite TENDERS for the whole of the 
| AMMONIAGAL LIQUOR and Surplus TAR produced at 
their Works at Erith and Crayford, for One, Two, or Three 
ears, a3 may be agreed upon. 

Tenders will be received up tothe 3st inst., and the 
Directors do not bind themselves to accept the highest or 
any.tenders. Quantity say 20,000 Gallons at each Works. 

At Erith Works the Tar and Liquor will be pumped into 
Contractor’s barges, at Crayford Works filled into Con- 
tractor’s casks, 

Tenders, endorsed separately “ Tender for Tar,” “ Ten- 
der for Ammeniacal Liquor,” to be forwarded to me, the 
S—reeg at the Company’s Offices, 237, Southwark 





, AMMONIACAL LIQUOR, 
HE Directors of the Barnsley Gas Com- 
pany are pi to receive TENVERS for the 
AMMONIACAL LLQUOR. produced a their Works in| Bridge , London, 8.E, 
Barnsley and at Old Mill, fora period of Oue, Two, or | R. Peaxe Keys, Secretary. 
Three years, from the Ist day of July next. 
Probable quantity, and any other particulars, may be had | SPENT OXIDE OF IRON, 
are open to Buy this in any quan- 


on application to the undersigned. 
Tenders, addressed to the Chairman, to be sent to me 
y- 
> with price, to NrcworsoN ann Sons, Chemical 
Works, Hunslet, near Lerps, 








not later than Thureday, June 6, 1878. 
oun Hvuronrnson, Manager, 
Gas Office, Barnsley, May 13, 1878. 
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SULPHATE OF AMMONIA PLANT. 
THE Plant erected, or Plans supplied for 


abovg, on the newest and most improved method, at 

leas than half the cost of other plans, gives better results, 

requires lesa labour, and allows no gases or offensive smel] 

to escape. Reference kindly permitted to manufacturers as 
to efficiency and cheapness of plant, Xe. 

For particulars, address Jonn G. Harvey, Chemical 

Works, Little Island Cork. 


THE MAGHULL GAS COMPANY, LIMITED. 


HE Directors of the above Company 
are prepared to receive TENDERS for the Erection 
of GAS-WORKS at Maghull. 

Contract No. 1.—Erection of Manager’s House, Coal 
Stores, Retort-Hon e, Purifier-Shed, and other Buildings. 

Contract No. 2.—The excavation and brickwork of a 
Gasholder-Tank. 

Contract No. 3.—All Ironwork, Retorts, Fittings‘ 
Hydraulic Main, Condensers, Washer, Purifiers, Gasa- 
holder, &c., and all connecting Pipes and Valves. 

The drawings and specifications may be seen on and after 
the 27th inst., and tenders must be delivered at the 
Secretary’s Office, Maghull, Liverpool, on or before the 
3rd of June. 

Further particulars may be obtained from Mr. J. T. 
Hatt, Engineer, Prescot. 

The Directors do not bind themaclves to accept the 
lowest or any tender. 





By order. 
Maghull, Liverpool, May 11, 1878. 


TO IRONFOUNDERS, 


THE Gas Committee of the Corporation 
of Salford invite TENDERS for the Supply of 1000 
Yards of Cast-Iron GAS-PIPES, 18 in. diameter; 1000 
Yards of 3 in. ditto, and 1000 Yards of 8 in. ditto, coated 
by Dr. Smith’s process, with turned and bored joints, and 
with the bright parts covered with tallow and white lead, 
and to be delivered in such parts of the districts of Salford, 
Peenayeen and Pendleton as may be desired by the Com- 
mittee. 

Particulars as to weighte, strength, and lengths, and other 
information, may be obtained from the Engineer, Mr. 
Samuel Hunter, Lamb Lane Gis- Works, Salford. 

Tenders, endorsed ‘* Gas-Pipes,” must be delivered to 
me on or before Saturday, the 25th inst. 

The Committee do not bind themselves to accept the 
lowest or any tender, 





By order, 
Cues. Moornouse, Town Clerk. 
Town Hall, Salford, May 16, 1878, 


PATRUNIZED BY THE ROYAL ARSENAL, 
WOOLWICH, 
ERGUSON, Builder and Contractor. 
Kite method of Repairing Church Spires and High 
Chimneys. Chi ys straightened, pointed, and hooped. 
Old Chunneys pulled down by a process requiring no 
ecaffolding or stoppage of work, by competent workmen‘ 
under personal supervision. For Lightning Conductors — 
cheapness and method of fixing—apply to C. R. Ferauson, 
12, Canal Road, Mite Env. 








TO GAS ENGINEERS AND IRONFOUNDER3. 
TH Directors of the Thrapstone Gas 


Company are prepared to receive TENDERS for ®| 
Condenser, Scrubber, Purifiers, Valves, and Connections, 
according to plans and specifications which may be seen on 
application to Mr. William Ibbs, Secretary, Thrapstone. 
Pariiculars may also be obtained on application to Mr. 
John Eunson, C.E., Northampton. 

Tenders endorsed *‘ Tender for Apparatus,” addressed to 
~~ — Ibbs, to be delivered on or before Saturday, 

ube i. 

The Directors do not bind themselves to accept the 
lowest or any tender. 


May, 1878. 


Witt14m Iss, Secretary. 


BOROUGH OF HALIFAX. 
TO COLLIERY PROPRIETORS. 


HE Gas-Works Committee invite 
TENDERS for the Sapp lying of 20,000 Tons of GAS 
COAL and 1000 Tons of CANNEL, to be delivered upon 
the Railway Siding at the Corporation Gas-Works, The 
whole to be —— before April 30, 1879. 

Printed partisulars and foima of tender may be obtaine 
on application to Mr. Wm. Carr, Engineer, Gas-Works, 
Halifax. 

Tenders, properly endoreed, must be sent to me on or 
before Thursday, the 30th of May, inst. 

By order, 
A. C. Foster, Town Clerk. 

Town Hall, Halifax, May 3, 1878, 








COAL CONTRACT. 
THE ABINGDON GASLIGHT AND COKE 
COMPANY, LIMITED. 


HE Directors of the above Company are 

prepared to receive ‘TENDERS for the Supply of 

1500 Tons of GAS COAL, the deliveries to extend to One 
year, from the lst day of August next. 

Tenders, quoting price per Ton, delivered free at the 
Great Western Railway Station, Abingdon, must be 
delivered before the 4th of June next to the Secretary and 
Manager, Mr. Joun Ety, Gas-Works, Abingdon, from 
whom any further information may be obtained. 

Abingdon, May 10, 1878. 


TAR AND AMMONIACAL LIQUOR CONTRACT. 








BOROUGH OF BURY, 


TO COLLIERY PROPRIETORS AND OTHERS 


HE Gas Committee of the Cor 
of Bury are eg to receive TENDE' 
COAL and CANNEL for One, Two, or Three years 
mencing on the Ist of August next, to be delivereq _— 
the railway siding, Buckley Wells, or at the Cor a 
siding, Town's Yard, Fernhill, as may be required. Bam 
mated quantity about 14,000 Tons of Coal and 5000 T, » 
of Cunast per te me 
urther particulars may be obtained at th, ¥ 
Elton, near Bury. © Ga-Worts, 
Tenders, endorsed ‘* Tender for Cual and Canne},” statin 
the colliery from bw ge the fuel is Propos d to be sy mw 
to be sent to me, the undersigned, on or befor ? 
ihe Committee d - d th Ne Hg 
e Committee do not bind themselves to 
lowest or any tender, orang fe 
By order, 
Frepk. Bui, Town Cleik, 


Corporation Offices, Bury, May 10, 1878, 





BRISTOL UNITED GASLIGHT COMPaAny, 


SPECIFICATION AS TO SUPPLY OF Coals, 
EXTENSION of TIME for DELIVERY of TENDERS 


THE Directors of the Bristol Unite 
Gaslight Company invite TENDERS for the Suppl 
of from 90,000 to 100,000 Tons of GAS COALS, during hy, 
Twelve months between the Ist of July, 1878, and the Ist 
of July, 1579, for use at the Works, situate reap: Ctively at 
Avon Street, St. Philip’s, and Canon’s Marsh, Bristol, 

The Coal to be partly emall and partly large or brush 
and to be delivered in such monthly proportions as may de 
required in accordance with the season. The quality of 
the Cuals must be good, dry, and free as possible from qul. 
phur, bats, bind, refuse, and dirt. 

Full particulars required of the Coals for which tendey 
may be submitted; and the Directors will be glad to n. 
ceive chemical analyses thereof, and any information ig 
relation to their properties for the manufacture of gas, 

Parties tendering must state the maximum quantities of 
either small, large, or brush Cual they will undertake ty 
deliver monthly, and it must be understood that the 
Directors are to be at liberty to accept the terma offered for 
any lesser quantities they may think fit. 

Tenders to atate the prices per ton f.0.b. (port of ship. 
ment to be named), or delivered at the Railway Statiog, 











THE ABINGDON GASLIGHT AND COKE 
COMPANY, LIMITED. 


HE Directors of the above Company | 
are prepared to receive TENDERS for the Surplus | 
TAR and AMMONIACAL LIQUOR produced at their | 
Works (which can be delivered into boat on the River | 
Thames) for One or Two years. 

Tendere, quoting price per Ton, must be sent in by the 
4th of June next to the Secretary and Manager, Mr. Joun | 
Ery, Gas-Works, Abingdon, from whom any further 
information may be obtained. | 





Abingdon, May 10, 1878. | 


Bristol, or at the Company’s Gas-Worka, Avon Street, or 
Canon's Marsh, and discount for cash monthly payments, 

Payment will be made in accordance with the weight 
(20 cwt. to the Ton), as weighed upon the weigh-bridge of 
the Gas Company at their respective Stations. 

Sealed tenders, to be addressed to the Chairman of 
Directors, Bristol United Gaslight Company, Canon's 
Marsh, Bristol, marked “‘ Tender for Gas Coal,” and de. 
livered not later than TUESDAY, the 4th of JUNE 
NEXT. 

Henny H. Towx:enp, Secretary, 


Gaslight Offices, Bristol, May 9, 1878. 





Now Ready, price 28s., handsomely bound in Morocco, cloth sides, gilt edged and lettered, 
THE FIRST VOLUME 


KING’S TREATISE 


ON THE 


SCIENCE AND PRACTICE OF THE MANUFACTURE & DISTRIBUTION 


COAL GAS. 


EDITED BY THOS. NEWBIGGING, C.E., M.Inst.C.E., AND W. T. FEWTRELL, F.CS. 





This Volume contains 460 pages of Letterpress, and is illustrated by 521 Woodcuts and 36 page and double-page Engraviogs, 


printed on Plate paper, and a full-page 


COLOURED ENGRAVING OF THE BECKTON GAS-WORKS, 


Forming a Frontispiece to the Volume. 





ORDERS RECEIVED BY THE PUBLISHER, 
WILLIAM B. KING, 11, BOLT COURT, FLEET STREET, LONDON, EC. 





JOHN ABBOT & CO., LIMITED, 


MANUFACTURERS OF 


IMPROVED 


HYDRAULIC CRANES & HOISTS, 


Effecting an IMMENSE SAVING in the cost of discharging 
Coals from Vessels, Barges, &c. 


HYDRAULIC RAMS FOR LIFTING AND LOWERING PURIFIER COVERS: 
GAS PLANT GENERALLY, PIPES, ROOFING, TANKS, &c., 





PARK WORKS, GATESHEAD. 
GLASGOW OFFICES: 
54, ST, ENOCH’S SQUARE. 


LONDON OFFICES: 


2, SUFFOLK LANE, CANNON STREET, E.C. | 
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WILSON CARTER AND PEARSON, 
GAS COAL AND CANNEL FACTORS, 


Supply ‘to any Railway Station or for Export all kinds of Fuel for Gas purposes. 
Address— CHIEF OFFICES: 


TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 
—. ECONOMY IN THE PRODUCTION OF GAS. 


PLUTONIC CEMENT, 


For Jointing and Repairing Retorts and Ovens in action and owt of action. 


A Pamphlet on the advantages of the above, with modes of Application, References, Prices, &c., free by 
post, from the Sole Manufacturer, 


WILLIAM RICHARDSON, Gas anp Hypravtic ENGINEER, 
CHARLES HENRY STREET AND BISSELL STREET, BIRMINGHAM. 


THE THAMES BANK IRON COMPANY, 


(Successors to LYNCH WHITE,) 
SUPPLY FROM STOCK 
CAST-IRON RETORTS, SOCKET-PIPES for GAS or WATER PURPOSES, FLANGE- 
pIPES for STEAM, RAIN-WATER PIPES and GUTTERS, HOT-WATER PIPES 
and BOILERS, and all requisite Connexions for same; also LAMP-COLUMNS, LAMPS, 
WROUGHT FRAMES, WROUGHT-IRON TUBING, &e., &c. 
All kinds of Gas- Works Apparatus and General Castings made to Pattern or Drawing. 











ADDRESS— 


(LD BARGE WHARF, UPPER GROUND STREET, LONDON, S.E. 


COMMERCIAL GLASS WORKS, 27, WELLCLOSE SQUARE, LONDON, E. 
CHEAPEST HOUSE IN THE TRADE 








* GAS GLASSES OF EVERY DESCRIPTION, Write for Lists, 
free on application to 
any part 
Ss of the World. 





J.& J. BRADDOCK, 
GLOBE METER-WORKS, 
OLDHAM, 


Beg to submit to Gas Engineers their 


PATENT COMPENSATING GAS GOVERNOR, 


Which is designed to give an uniform pressure at the Outlet to the Main 
atall draughts up to the full quantities which the Governors are made to control, such 
outlet pressure being less than the initial pressure. 





The uniformity of pressure is 
obtained by introducing a com- 
pensating chamber into the Bell 
or Holder of the Governor, which 
compensator is of the same area 
as the valve, both of which are 
operated on by the initial pressure, 
thereby placing the valve in equili- 
Lbrium, no matter what the initial 
pressure may be, The action on 
the Bell is by the Gas passing 
along a pipe from the outlet, and 
the pressure is regulated by weights 
in connexion with the Bell as 
required. 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate 
the Bell comes in contact with the 
water of the tank, which water will 
remain comparatively sweet and 
free from odour. That in case of 
accident to the Bell, no more Gas 
can escape than would pass up the 
pipe covering the valve-rod and 
Bell supply-pipe. 

These Governors have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results, 











VERTICAL SECTION. ; 
They can be made with Float in the Bell, or counterpoise as per section, 





WANTED, Readers of the Pamphlet, 
** Cooking and Heating by Gas; on Burners,” &c, 
Copies, by post, Threepence, direct from the Author, 
Maenvus Onren, Gas-Works, Sypennam, 8.E. 


Ww4r TED, by Samuel Thompson & Co., 
Colliery Office, Lancaster, APPLICATION for 
PRICES from Gas Managers who are prepared to receive 
Tenders for GAS COAL or CANNEL. 

John Leigh, Eeq., M-R.C.8., F.C.S., &c., &c., in his 
analytical report of 8. T. & Co.’s Coal, says; “‘It is 
remarkable for its purity, I have'scarcély ever examined a 
Coal containing so small a quantity of ash, and when Cannel 
of — description is scarce, it may well replace this 
waterial.’ 








WANTED, Orders for Samples to test 


the superior Silkstone, Wigan, and other Gas Coals 

and Cannel on Sale by G, J, Evgson, Gas Coal-and Cannel 
Contractor, BrrmincHam. 

N.B.—Prices on personal application, or by post or tele- 


’ gram, on shortest notice, and prompt delivery. 





LIDDALL, 


PUBLIC ACCOUNTANT, 


| 15, UNION COURT, OLD BROAD STREET, E.C 


Secretary, Brighton Gaslight and Coke Company. 
Auditor, West Surrey Water Company. 


GAS COAL. 
[HE MIRFIELD COAL COMPANY 


are supplying GAS COAL of the best quality on 
trucks at their siding. This Coal contains 10 per cent. o f 
Cannel, and, as analyzed by Mr. James Paterson, of War- 
rington, yields 12, cubic feet of 16°67 candle gas, with 
1430 lbs. of good Coke, per ton. Ash in Coke, 1°88. 
Apply to the Mrrrie_p Cotiery, Mirfield, Normanton. 


NOTICE TO MANAGERS OF GAS COMPANIES. 


THE LAW UNION FIRE AND LIFE INSURANCE 
COMPANY, of No. 126,-Chancery Lane, London, grants 
Policies of Insurance on Gas-Works, and Buildings con- 
nected therewith, which cover risk of explosion and spon- 
taneous ignition of Coal, on very advantageeus terms. 
Full particulars will be sent post free on application to 
Franx M‘Gepy, Secretary. 
126, Chancery Lane, London. 


PAMPHLET ON DIP-PIPES, &c., 


post free 63d., on application to W. Wuirr, Gu- 
Works, Abersychan, Mon. See Reviews in the Gas Tiade 
Circular and Review, March 29, 1878, and Design and 
Work, March 30, 1878, 


SILICAT 


MANUPACTURED IN ALL 
CoLours BY 

















Tue BEST & CHEAPEST 


For every purpose to which 
Paint is applied. 


PAINTS. 


THE SILICATE PAINT CO., 
LONDON— LIV ERPOOL— 
107, CANNON STREET, E.C.  SEEL STREET. 





Harnzis’s Patent Sevr-Actine 


PRESSURE REDUCING VALVE, 


Adopted by eminent Engineers for regulating Steam of 
High or Varying Pressure, so as to give off a supply at 
any desired uniform lower pressure. Of great value in 
Chemical Works and Gas- Works working up their Residuals. 


TESTIMONIALS, 
From Messrs. J. I. Toornycrorr anp Co., Steam Yacht 
Builders, Chiswick. 

The Pressure Reducing Valve working on our Steam 
Hammer has been working for some time, and to our satis- 
faction, giving off a pressure of 25 Ibs. per inch ; the boiler 
pressure being 90 Ibs. 





From Henry Marti, Esq., C.E., Resident Engineer, 
Hanwell Asylum. 

I have muck pleasure in bearing testimony to the 
thorough efficiency of your Pressure Regulating Valve, I 
have ove in use to reduce the pressure from 35 Ibs, in a 
High-Pressure Boiler to 3 lbs. in a drying-room, and I am 
perfectly satisfied with the manner it alwaye performs its 
duty, without the slightest trouble or attention, If of any 
advantage to you, the Valve can be seen in action by any 
person desiring it. 

I shall be glad to receive the 3-inch one for water pressure 
as soon as possible. 





From Messrs. T. Tarr AnD Sons, Inverurie Mills, Inverurie. 

In reply to yours of the 25th inst., we are not in the 
habit of giving certificates, but if any one in this neigh- 
eg wishes to see the Valve, we shall be happy to 
show it. 





From the SurERintEnpENT, Derby County Asylum. 
Your Pressure Regulating Valve or Apparatus answers 
remarkably well. We do not work at more than 20 lbs. 
pressure on the Boiler, but your Apparatus effectually 
reduces this to 24 lbs. in the drying closets. 


Prices as under for Reducing Higher Pressures to any 


Uniform Pressure under 10 or 15 Tbs. per square inch, 
1 in, £210 
315 






6 ” 

----- Special Prices for 

Outlet Pressures of 
25 Ibs. to 50 Ibs. 





J. Harris, Engineer, 
Fairfield Rd., London 


Or inquire of the Patentee, Gas-Works, Ross. 
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C4 THELS’S Patent District Dry Gas 
oornacen is the only perfect self-acting contri- 
vance for 
a district. 

For prices, &c., apply to the Mannfacturers, Messrs 
Guar anv Cuuiues, RoTHERRAM, 


the Pressures in the higher levels o: 





& TERRACE’S Patent Four- 

WAY DISC ene foe is the simplest and best 
Valve for Purifiers, as a By-pass for other apparatus 
in a Te itiea alwa a gas-tight, and has no springs, 
cate parts. By its use the flow 

of the gas cant be ac eed ae ,and it never sticks. 
For prices, &c., apply to anufacturers, Messrs. 
ah oundry wad Brass Works, Rornen- 





Chee S Improved Retort-Settings. 


Guaranteed to heat and wear well, with great economy 


“Tees lithograph copies of Working Drawings of Beds 
of One to Seven Retorts (so clearly arranged and fully 
shown as to be easily understood by. any retort setter or 
bricklayer) having been made of these valuable settings, 
they can now be with detailed Specificatior 
we on receipt of orders. 

Apply to Mr. Tos. Newstcorne, pores Gas 
Engi neer, 5, Norfolk Street, MANCHESTER 


MANN & OWENS) 


PATENT SCREW & CAM GAS-VALVES. 
SIZES from 2 In. to 48 In. 


supplied to 
THE GASI, GUT & COKE co., 
LONDON 


The CORPORATIONS 
MANCHESTER, BIRMINGH, AM, 
CARLISLE, OLDHAM, 
STOCKTON, HALIFAX, &e. 
And to the following Companies— 


viz. : 
PHENIX, SOUTH -~b ai 
LITAN, BRENTFOR 
WINDSOR "ROYAL, IPswiCH, 
WEsr HAM, BILSTON, 
ARUNDEL, DUDLEY, 
ST. HELEN'S, MORECOMBE, 
THRAESTONE, &e., 
And to the a WORKS 


of t 
BRITISH GASLIGHT cOMPY. 
Every Valve warranted ‘anted perfectly Gas-tight. 


SOLE MAKERS, 8. ( S. OWENS & CO, 
ENGINEERS, 
W4ITEFRIARS STREET, LONDON. 
PRICES ON APPLICATION. 


GRIRDROD'S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in,, 14 in., 14 in., and 
~_— Gas Threads, comp'ete 

In use at the chief gas- 
works, and giving great 
satisfaction. 

For other useful goode, see 
Bailey’s ** Illustrated Inven- 
tions,” post free 3s. 6d.; 
gratis to ledger customers. 

















W. H. BAILEY & CO., £ 


Brassfounders, Gauge 
njecvor and Tool Makers, 


ALBIon Works, SALrorp, 
LANCASHIRE, 


LAMBERT’S 


CAST-IRON GAS-MAIN COCKS, 
WITH PATENT WHITE METAL PLUGS. 


fit bi 


TOU iia 





TRADE MARK, 


No. 758, No, 759. 





The bodies of these Tape are made of iron, black or gal- 
vanized,cnd the plugs of patent metal. They are warranted 
not to set faat or corrode, as do Iron or Brass Cocks; will 
always work easily; are strong, well made, durable; of 
little or no intrinsic value, and therefore not likely to be 
stolen; and the prices as stated below are (especially upon 
the larger sizes) fully 50 per cent, less than Brass Cocks. 

e A 1 2-inch. 
No. 758, with inside st { 4 

screws for iron pipe, 

black. . 20 3/0 4A 6/6 7/6 12/0 each. 
No. 759, with union on 

one end screwed in- 

~ Aed iron pipe, a 3 

10 5/44 8M 9/0 15 each. 

Now. Tee's 759, gal- v oe 

anized - O/3 O48 0/6 Of 0/10 1A extra, 
MANUFACTORY: 


SHORT STREET, LAMBETH, LONDON, 


cee 
GREAT SAVING OF LABOUR, 
ENOCH’S PATENT 


PORTABLE DRILLINC-MACHINE, 


Now in use by all the Principal Gas and Water Companies in the 
United Kingdom. 


E Size, for Services in Pipes, 2 to 





in. bore . . £3 10 9 
F Size, for Services in Pipes, 2 to 
4in.bore . . 400 
G Size, for Services in "Pipes, 2 to 
6 in. bore, with Telescope Cramp. 410 9 


Drills, 1s. 6d. each. 
Machines sent on approval, if desired. 


Prices for other Sizes and Modifications, with full 
Particulars and Testimonials, on application to 


ALEXANDER ANDERSON, 


Office: 9, London Street, EC. Warehouse: Vivre Street, Minories, London, & 


GAS PURIFICATION. 
BAILES & HALLSWORTH, 
CONTRACTORS FOR THE 


PURIFICATION OF COAL GAS 
PATENT HYDRATED PEROXIDE OF IRON MATERIAL. 


The Material is adapted specially for taking up sulphuretted hydrogen, and will simultaneously 
absorb any ammonia that may pass the scrubbers. 

The spent oxide resulting from our Material is more valuable than that from natural oxide of iron, 
and manufacturing chemists buy it in preference. 

The Material has now been in use during the past three years in most of the principal Gas- Works ia 
Yorkshire and elsewhere. 

It contains considerably less moisture than natural oxide of iron, and is much cheaper and more 
efficient as a purifying agent. 

B. & H. are purchasers of Spent Oxide, or will take Spent in exchange for New Material, 


FOR SAMFLES AND TERMS, ADDRESS— 
BAILES & HALLSWORTH, COPPERAS WORKS, ARMLEY. LEEDS. 


B. DONKIN & C°'’sS 
IMPROVED GAS-VALVES 


WITH WROUGHT-IRON PINIONS. 


List of prices, with full dimensions of all sizes up to 48-juch, to be bed 
on application. 

These Valves are proved on both sides to 30 Ibs. on the square inst befars 
leaving th works, and are kept in stock, 


ALSO SOLE MAKERS OF 
J. BEALE’S NEW PATENT GAS EXHAUSTERS, 


AND MAKERS OF 


STEAM ENGINES FOR DRIVING GAS EXHAUSTER3, 
VALVES FOR AMMONIACAL LIQUOR, 
IMPROVED BRIDGE VALVES FOR REGULATING 
THE SEAL IN HYDRAULIC MAINS, 
_ BYE-PASS VALVES, SCREW WATER-VALVES. 


B. DONKIN & CO., 55a, , BLUE ANCHOR ROAD, BERMONDSEY, LONDON, S.E. 











Traog 

















TO GAS COMPANIES AND THE TRADE. 
J. DEFRIES & SONWS, 
MANUFACTURERS OF 
CRYSTAL, BRONZED, & ORMOLU CHANDELIERS, IMPROVED CRYSTAL STAR & SUN 
LIGHTS VESTIBULE LAMPS, AND THE PATENT CRYSTAL ILLUMINATION. 


A LARGE STOCK ALWAYS IN HAND OF 


IRON, BRASS, COMPOSITE, AND LEAD TUBES, FOR GAS AND WATER, 


AND EVERY DESCRIPTION OF 
GAS AND WATER FITTINGS. 
THE PATENT DRY AND WET METER, WITH THE LATEST IMPROVEMENTS 
STREET LAMPS AND COLUMNS IN GREAT VARIETY. 


Worxs: LONDON AND —— 
GAs MOONS, 


Cut and Engraved, at 
the newest designs 


BAS REFLECTORS 


In Silver and Glas 


GAS NIBS 
AND 
BURNERS 


Ot every deacription 
—— 


Pattern - Books of 
Gas-Fittings, Crystal 
aud Ormolu Chande- 
liers for 1876, are uo" 
complete. 


City Show Rooms and Manufactory, 147, HOUNDSDITCH, LONDON. 


EstaBiisHeD 1880, 


May $ 


7 
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POWERFUL LIGHT CENTRE. 





























NEAREST APPROACH TO DAYLIGHT. 


WILELIAMW SUGG, 
GAS ENGINEER, 


“WINCENT WORKS, WESTMINSTER, S.W. 
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HALLETT’S 
PATENT ANTIMONY PAINT. 


MADE ONLY BY 


GEORGE HALLETT & CO., 
2296, ROTHERHITHE, LONDON, S.E. 


This Paint having been in general use over sixteen years (especially in some of the principal Gas-Works), and proved itself the 
best light-coloured Paint produced for resisting the influence of yitiated atmospheres, it js important that its qualities should be more 
widely known. Its advantages are that— 

It does not require DRIERS like other Paints. 

It does not poison the painter like white Jead. No colic by its use. 

It has greater durability in colour, as sulphurous gases do not blacken it as they do white lead. 

It is of a light stone colour, and has a body equal to white lead, and as its spéeific gravity is so much less, it covers equally wel 
one-third more surface, by which a great saving is effected; a similar economy bases from its use in steam and gas joints, for which 
purpose it is superior to white lead. te mak 


UNION 









































= 





THE 


WATER-METER 0, LIMITED. 


The above Company, having purchased the patent rights of the Unim 
Water-Meter, are prepared to receive and execute orders for their Patent 
Positive Meters, which are simple and compact, 

Upwards of 20,000 of these Meters are in successful operation in the 
@ principal cities of the United States, and haye also been tested ani 
approved by some of the leading Engineers in this country. 









|» £8 


S 
beet 








For Prospectuses, Prices, &c., apply to the Bk 
Sonn “Se = COMPANY’S OFFICES: — 
Noe. 4, NEW BROAD STREET, LONDON, B.. 
: THE 
Rey 


STANDARD WASHER AND SORUBBEB. 
| , HULETT, AND CHANDLER'S PATENT.] 


~ Some of the advantages claimed for this Apparatus are as follow :— 

sing * a jatge Amount of Effectually-wetted Surface (which is continually repro 
2e Gas. | 

in the Distribution of the Liquor. N Bw 


‘Expense in Providing and Exchanging Scrabbi terial—none being required. 
ace, thus enable the Apparatus to be protec ed from the Weather. 

















omy of Fir F st and of Maintenance. 358, 

: " ou essur ° a 
It is particularly adapted for Gas-Works where Sulphate of Ammonia is manufactured. 
Applications for Prices, §c., to be made to ELI 
Messrs. KIRKHAM & HERSEY, GAS ENGINEERS, 21, ABINGDON STREET, WESTMINSTER @ ,i;,; 
THE ra 
IMPERIAL METER COMPANY, 
LIMITED, 

KING’S ROAD, LONDON, N.wW., CAN 


Orrice: 115, VICTORIA STREET, WESTMINSTER, 8.W., 


MANUFACTURERS OF 


“WET” & “DRY” GAS-METERS IN IRON & TIN-PLATE CASES, 


STATION-METERS AND GOVERNORS, STREET-LAMP METERS, BOXES, AND EN 
REGULATORS FOR THE AVERAGE METER SYSTEM. 


Attention is called to their Dry Meters in Wood Cases, as used by the principal London Gas 48 
Companies. These Meters are especially suitable for seaport towns and for export. “ 


the Company repair or convert every description of Wet Gas-Meters to De Castro and Burton't 
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-_— NOTICE. 


THE GAS & WATER COM PANIES DIRECTORY, 


(WATER SEOTION,) 


The Editor will feel greatly obliged if Secretaries and Engineers would fill up, and return 
tp bim at onee, the forms sent them, as the work is now going to press. If any have not 
reeejved Forms, they will be forwarded immediately, on application to the Editor, 


CHARLES W. HASTINGS, 
g, BUCKINGHAM STREET, ADELPHI, LONDON, W.Q. 


JAMES MILNE & SON, 
GAS ENGINEERS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, ax , 
KING EDWARD STREET, 
NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C. 





we 





sTATION-METERS, GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every description of Gas-Fittings and Gas Apparatus, 


JOHN HALL AND CO., STOURBRIDGE, 


Manufacturers of FIRE-BRICKS, 





LUMPS, TILES, 


ETF SER 


AMD EVERY DESCRIPTION OF FIRE-CLAY GOODS. 
Link fiack of 15 and 16in, CIRCULAR RETORTS always on hand. Other kinds made to onder 
on short Notice. , 


CEORCE ANDERSON, 


GAS AND CONSULTING ENGINEER, 


Ss, GREAT GEORGE STREET, 
WESTMINSTER, 8.W., 
PATENTEE and MANUFACTURER of the following Invention 
RETORT SETTINGS-—giving great Economy of Fuel. 


SEAM-ENGINES and EXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS. 
FUEL-MACHINE, for Compressing Breeze and Tar. 








NBe-Pamphlet, with Eighteen Illustrations and Letterpress on the Construction of 
Gas- Works, post free, 2s. 6d. 


PRICES AND ALL PARTICULARS TO BE HAD OF THE PATENTEE, 
%s, GREAT GEORGE STREET, WESTMINSTER, §8.W. 


CANNEL COAL. 


ELLIS LEVER & CO., Central Coal Offices, 46, Cannon Street, London, E.C., 
ud 6, Piccadilly, Manchester, are prepared to contract for the supply of THE BEST 
CLASSES of CANNEL and GAS COAL, for long or short periods. Analysis and 
ytices on application. 





ELLIS LEVER & CO., 
(ANNEL AND GAS COAL CONTRACTORS, 
Shippers of Steam and House Coal 


AT ALL 


ENGLISH, SCOTCH, AND WELSH PORTS. 





‘6, CANNON STREET, LONDON, 
6, PICCADILLY, MANCHESTER. 





ALFRED LASS, 
E2ECIAL ACCOUNTANT FOR GAS COMPANIES, 
30, GRACECHURCH STREET, LONDON. 


lyzed and Statistics Prepared for Parlia- 
mentary Proceedings, Arbitrations, $c. 

The Forms of Account, which have been specially 
fomgnee by A. L, to meet the requirements of the Gas- 
Works Clauses Amendment Act, 1871, are now in use b: 
many Gas Companies, and have been universally approved. 

The above forms are registered. 

Accounts also prepared and adjusted, 
CONSULTATIONS, 


T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


MR. EDWARD SANDELL, 


Associate of the Society of Accountants in England, 
Publisher of the 
“Gas Companies Expenditure Journal,” 
Begs to announce his REMOVAL from Skinner’s Place, 
Sise Lane, to 


No. 2, GT. GEORGE STREET, WESTMINSTER. 
Mr. ROBERT DEMPSTER, Sen., 


CONSULTING GAS ENGINEER, 
Of Messrs. Robert Dempster and Sons, Rose Mount 
Gas Engineering Works, 
ELLAND, near ‘AX, 

May be consulted on all matters connected with Valuations, 
Arbitrations, and Parliamen Applications connected 
with Gas-Works. Our R. D., Sen., having been engaged 
on extensive Arbitration Cases, which, combined with his 
experience in Construction and Contracting, his knowledge 
of ih, aaa and Valuations, is both extensive and 
re 5 





Accounts 


Water 














REMOVAL. , 

) HEISCH, ¥.0.8., Analytical 

and Consultimg Chemist, Superintending Gas 

amsiner to the Corporation of Salen, &c., &c., has 

REMOVED from 8, Savage Gardens, to 79, MARK LANE, 
where he may be consulted as usual, 


JOHN ROMANS, (.E., F.G.S.E., 
CONSULTING GAS ENGINEER 


CANNEL COAL FACTOR, 
90, St. Andrew Square, EDINBURGH. 


Plans and Estimates furnished; Gas-Works, Apparatus, 
Pipes, seer yey Fire Goods, &c., supplied, or Attested 
and Shipped for Exportation. 

GAS-WORKS TAKEN ON LEASE, 

Mr. Romans has for upwards of 30 years been practically 
engaged in the Manufacture of Gas, and has, by extensive 
ex ts, ascertained that by JUDICIOUS INTER- 
MIXTURE of the lighter with the heavier gases, much of 
the rich Hydrocarbons CAN BE SAVED, which otherwise 
ARE LOST, during the p of fact e is 
therefore enabled to give advice to those who favour him 
with their orders for Cannel, as to the class which will 
secure for their standard of illuminating power the 
HIGHEST ADVANTAGEOUS RESULTS. 


ANALYSI8 AND PRICES FORWARDED ON APPDICATION, 


THOMAS CARR & SON, 


MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, &c., 


SCOTSWOOD FIRE-BRICK WORKS, SCOTSWO0OD-ON-TYNE, 
Also Makers of all kinds of Common Building Bricks, and 
of Pressed White and Red Bricks for Facing. 
BietLey IBON WORKS, 
CHESTEB-LE-STREET, 

DUBHAM. 

Manufactory for every description of Casting and 
Machinery for Gas-Works and Water-Works. 

Warehouse in London for Cast-Iron Pipes and Con- 
aexions of all sizes and in any quantity, Scott’s Wharf, 
ay ey Me. 5 - 

Agent in London, Mr. J: Manwwarine Cannon 
Street, E.C, , 


BOUCK & CO., LIMITED, 


TAR DISTILLERS & MANUFACTURING CHEMISTS, 


MILES PLATTING, MANCHESTER. 
BRANCH WORKS, BLACKBURN. 


BUYERS OF COAL TAR, 
And Crude Products therefrom, 


AMMONIACAL LIQUOR, &c. 


JOHN SPENCER, 


VULCAN WORKS, WEST BROMWICH, & 97, CANNON ST., LONDON, 
Manufacturer of Every Deseription of 


TUBES & FITTINGS, 


Plant, Tools, Stores, and all requisites for Gas and Water 
Works: Gasholders, Purifiers, Scrubbers, Roofing, Sashes, 
Retort Fittings, Grids, Socket-Pipes, Lamp-Posts, Wheel- 
barrows ; Brasswork, Chandeliers, and Gas-Fitters Tools ; 
Liquor-Pumps, Valves; Clay Retorts and Fire Goods, &c. 


YEO'S PATENT ENGINE PACKING, 


Price 1s. 8d. per Ib., any size, 
Terved Oe ieaples and tastimeniaie tree pur pee 
am an 
. YEO, NEWTON ABBOT’ 
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MANN & WALKERS 
PATENT SCRUBBER, 


By some important improvements recently yl 
patented, the purifying power of these Scrubbers has been _ 
much increased, and a stronger ammoniacal solution obtained, 
which is found to absorb a large portion of the carbonic acid 
contained in gas, effecting an important saving in money and 
labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
by these Scrubbers is shown in a remarkable degree, in 
consequence of the large quantity of carbonic acid removed 
from the gas. 


It is to be particularly noted that the im. Py 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the Hi fi 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Scrubber, 
whose dimensions happen to be suitable, the work commences s 
by ripping out the whole of the interior of the shell, and be. 
ginning the internal construction de novo from bottom to top. \ND 


Fifty million cubic feet of gas per 24 hours 
are purified from ammonia by these Patent Scrubbers in a 
winter’s day in the gas-works of London, where the purity of 
gas supply is the highest in the world, under the chemical ~= 
restrictions of the Board of Trade. 


Generally, wherever a high standard of 
purification is maintained in the chief cities and towns of 
the British Provinces and of Europe, these Scrubbers have GA] 
become established. 


By their use the department of purification 
from ammonia upon a gas-works is made complete, without 
the aid of prepared oxide of iron, chemicals in purifiers, or 
any other supplementary process, and the whole ammoniacl Hi my 
residual product contained in the coal is absorbed and obtained 
in the form most profitable to a gas company, while the re 
quirements of all Acts of Parliament and of the Board of Trade, 
relating to incorporate gas companies, are satisfied. 


Foul Gas, properly condensed, entering thé 
inlet is, by once only passing through the Scrubber, cow CGO\ 
pletely purified from ammonia with regular certainty day by 
day, without any further trouble, or any other process, eff 
by a very small quantity of clear water let into the machiney # 
room at the top of the Scrubber, which is discharged at the 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals, N 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will n0 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 


They contain their own engine power, I 
quiring only a small inappreciable quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. 


Applications relating to dimensions até 
prices should be addressed to us, C. ann W. Watxsh PU] 
8, Finssury Circus, Lonpon, E.C., or to Mr. Wil 
Mann, late Superintendent of the Chartered Gas-Works, 
Buackrriars, Lonpon; they should state approximately the 
largest make of gas in 24 hours on a winter's day, and tht 
smallest make on a summer’s day, to be purified. 
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C. & W. WALKERS’ 
PATENT CENTRE-VALVES. 


4% 


gyVATION OF THE CENTRE-VALVE. PLAN OF THE VALVE. 


These PATENT CENTRE-VALVES are the most perfect and certain means for working Purifiers on the system of three in action, and one out of action. 
The Valve itself is protected from all injury inside the safety cover. The working of the Valve is so easy, and so governed Y the stop-catch movement, that the 
Purifers can be instantaneously changed in the dark as well as in daylight. They are scraped perfectly true, metal to metal, the facings heretofore exposed are 
always covered, and there is nothing more reliable, certain, and durable in a gas-works. By their use the floor of the Purifying-house is clear and level; the 
Valve and all connexions being beneath the floor, out of the way of working. A considerable improvement and saving is effected in the cost of the connecting-pipes. 


WIDLAND IRON-WORKS, DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 
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cently 
as been — 
btai 
pe WwW. Cc. HOLMES & CQ., 
1 WHITESTONE IRON-WORKS, HUDDERSFIELD, 
tained MANUFACTURERS OF 
oh RETORTS, ANNULAR AND PIPE CONDENSERS, 
WROUGHT AND CAST IRON SCRUBBERS, PURIFIERS, GASHOLDERS, 
@ im HH GovERNORS, AND ALL THE NECESSARY FITTINGS FOR COMPLETING THE ERECTION OF GAS-WORKS. 
of the HM qufloN & CONSUMERS WET OR DRY METERS, STREET & SERVICE MAINS, LAMP COLUMNS & BRACKETS, & WROUGHT-IRON 
hen, TUBES AND FITTINGS; WROUGHT-IRON ROOFS FOR ANY SIZE OF BUILDINGS. 
nd be. Sole Makers of B. W. Thurston’s Combined Condensing, Scrubbing, and Washing Apparatus, 
ot iN) PATENTEES OF THE IMPROVED COMBINED CONDENSING AND PURIFYING APPARATUS 80 
ours EMINENTLY ADAPTED FOR EXPORTATION. 
ity of REPERENCES TO UPWARDS OF 300 GAS-WORES. 
emical ; 
‘of FLETCHER AND MURPHY, 
ns of 


GARRATT STREET WORKS, OLDHAM ROAD, MANCHESTER; 


Manufacturers of 







tion IMPROVED CONSUMERS WET CAS-METERS 

8, Of IN CAST-IRON CASES, 

wETHE UNVARYING WATER-LINE GAS-METER, 
AND 





IMPROVED DRY GAS-METERS; 
STATION-METERS OF ALL SIZES, with PLANED JOINTS; 














S COVERNORS, PRESSURE AND EXHAUST RECISTERS, TEST HOLDERS. 
he And all kinds of Experimenta] Gas Apparatus. 

t the 

bout 

= MESSRS. NEWTON, CHAMBERS, & CO., 
if THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD, 

~d MANUFACTURERS OF 

: IMPROVED CENTRE- VALVES, 

D 

fe PURIFIERS, CONDENSERS, SCRUBBERS, GASHOLDERS, ROOFS, 
And every description of Gas Machinery. 






TENDERS GIVEN FOR WORK FIXED COMPLETE IN ANY PART OF THE KINGDOM, 
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ROBERT MARSHALL, FERRAND DAVI 
CANNEL COAL MERCHANT, 148, GRESHAM HOUSE, OLD. BROAD STREET, > EC, 


198, ST. VINCENT STREET, GLASGOW. 


SHOTT’S BOGHEAD. 


LOTHIAN’S CANNEL 
ray somite tse 


only 4 yer cont. of ash. 


_MUIRECIRE, No. No, 1, CANNEL 
oe jews of exealon coke, sonaining only fp oadbge he 


pe cunt. of tah. 
OLD WEMYSS CANNEL 
Yields 13,330 gubic feet of 32°5-candle gas per ton. 
Prices and full Analyses on application. 
GAS GOAL. 
gg & PEARSON, LIMITED, have 


now the — of several of the most —— 








Gas Engineers of don in iy J that their 
elds in practical ‘king over 10,000 cubic feet % 
uh on Tlumina ng. of 8 pone dig CZ 


ting power 
burners now ued by the Lond: Gas Companie 
tal to 174 eandles. " 
dP Taf ct, of good, coke This Coal can 
bo. topes te Morecambe, 
- 


or festher 
mmem West 


SCOTCH CANNEL COALS. 


i. Subscriber is prepared to © to contract for the supply of 
ali the principal Scorcn Cannen Coats. Prices and 
Analyses of the various Coals will be forwarded on appli- 
cation. 


JAMES MKELVIE, 
CANNEL COAL MERCHANT, 


HAYMARKEET, EDINBURGH. 
Established 1840. 


ly to Porm anp Pxraxson, 
empe sil cline Collieries, near LEmps. 








HEBBURN MAIN GAS COALS. 


T. Stone, Esq., of Weymouth, writes on Nov. 17, 1876: 

“have used about 12,000 tons of this Coal, with, r think, 
the best possible results, hacnrnaag not always under the 
most fi hg account made 
up to Midsummer “last showed a on of 10,524 cubie 
feet per ton os oe “candle gas, and mot a undred weight of 
Cannel used. This statement would, I know, be incredible 
to many men, a may provoke the remark, ‘ How much 
of it is paid for? For the gratification of such, I have to 
say that, of the above quantity, 9866 cubic feet per ton 
of Coal carbonized were brought to charge and duly paid 
for, with the exception of about 6s. per cent. for bad debts, 
The coke is of excellent quality. The above facts I hold 
to be a greater recommendation to your Coal than any words 
of mine could be.” 


PRICES ON APPLICATION, EITHER F.0.B, OR 














BY RAIL IN IN TRUCK LOADS. 


THE TYNE COAL COMPANY, — OWNERS, 
w. HARDSON, Fitt 


29, QUAYSIDE, “NEWCASTLE- ‘ON- TYNE. | 


THOMAS BARR’S LESMAHAGOW MAIN CANNEL, 
NEWTON, CHAMBERS, & CO.'S SILKSTONE GAS @Biis 


Analyses and Quotations on application, _ 


MIDLAND & YORKSHIRE COMPANY 
COAL OWNERS AND FACTORS; 


Supply to any Railway Station the best descriptions of Gas 
Nuts, and Cannel. 


Prices on APPLICATION. 
Heap Orrice: 79, MARK LANE, LONDON. 








Coal, 








KORTING’S STEAM-JET GAS-EXHAUSTER. 
IMPROVED CLELAND’S PATENT, 
UPWARDS OF 250 IN USE. 
CLELAND’S PATENT CONDENSER AND STEAM SCRUBBER. 


FOR PARTICULARS, APPLY TO 


KORTING BROS., 


17, LANCASTER AVENUE, MANCHESTER, 


GERALD J. TUPP, 8, John Street, Adelphi, W.C, 
LONDON, 
SOLE AGENT FOR ENGLAND AND WALES. 











THE WIGAN COAL & IRON COMPANY, 


LIMITED, 


District Orrice: 97, NEW STREET, BIRMINGHAM; Agent: W. M‘GOWAN; 
Supply the Best Wigan Arley Mine Gas Coal, Gas Nuts, Gas Cannel, &c. 


N.B.—The Wigan Coal and Iron Company, Limited, are exclusive owners of the well-known 
HAIGH HALL AND KIRKLESS HALL GAS COAL COLLIERIES. 





ALBERT GAS COAL. 





THE DERBYSHIRE 


SILKSTON 


E COAL COMPANY, 


LIMitTtreEeD, 


CAN OFFER A 


GAS CoatL 


Of superior quality, delivered in trucks at any Railway Station in England, or shipped on board at Hull, Grimsby Docks, or Barrow-in-Furness. 


Purified gas per ton of coal in cubic feet (average) so  “« BOF 
Illuminating power in candles. : £ ie «oe es 14°71 
Weight of coke in Ibs. per ton of coal bibie .o be Ae ot 1,502 





ANALYSIS AND PRICES ON APPLICATION TO 
Mr. EDMUND TAYLOR, Secretary, 


ALBERT COLLIERY, NEWBOLD, NEAR CHESTERFIELD. 
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fHE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 


BENJAMIN WHITWORTH, Esq, MP... . . . =. =. =. . ~. Chairman, 
Mr. RICHARD HARTLEY . . . « Managing Diredtor, 


REAL OLD SILKSTONE GAS COAL: 


JAMES PATERSON Esq., Gas Engineer, of the Warrington Gas Company, reported, Aug. 10, 1875:— 
“This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
jt contains the large quantity of 699 lbs. of illuminating matter, and 1498 lbs. of coke to the ton, and produces 12.240 cubic feet 


of 16°66 candle gas.” a 
The above Company are raising nearly a thousand tons of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. HULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETWOOD. 


—— AYDRATED PURIFYING MATERIAL. 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, 
And to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 


ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA. 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 






















































JOSEPH CLIFF & SONS, 


THE ORIGINAL 


WORTLEY FIRE-BRICK WORKS, 


Near LEEDS, 
London Wharf: No. 4. inside Great Northern Goods Station, 
King’s Cross, N.; 
LIVERPOOL: Back Leeds Street, 








SPECIAL NOTICE.—Our Patent Machine-made Retorts have now been in actual 
work nearly 1000 days, and are yet in good order. References on application. 
July 2, 1877. 


CHAMBERS, & CO., _ 
THORNCLIFFE IRON-WORKS AND COLLIERIES, 


NEAR SHEFFIELD, 


CELEBRATED SILKSTONE GAS COALS. 


The various descriptions of Gas Coal produced from the above Collieries possess an unequalled 
reputation, —, in a large ~~ the constituents essential for the production of the best 
quality of Coke and Gas of a high illuminating power. 

_ A recent extensive development of the Collieries enables us to offer increased supplies, 


the JAS. PATERSON, Esq., of Warrington, after testing various qualities of our Coal, has sent 
following testimony of their merits :— “‘ Warrington Gaslight and Coke Company, 

“Mzssxs, Newron, Cuampers, anv Co., Offices, Mersey Street, Warrington, April 23, 1877. 

“ Gentiemen,—After carefully testing the various samples of Gas Coals sent from your Collieries for analysis, I have 

pleasure in reporting them as belonging to the highest class of Gas and Coking Coals. , 
4 “The average of Nine samples gives a yield of 12,500 cubic feet of 15}-Candle Gas, being equivalent to 664 lbs. 

‘perm per ton, and 1420 lbs. of fixed carbon of a very superior quality. All the samples bear a close relation to each 
tther in value. “ Yours truly, “ JAMES PATERSON.” 


Full particulars will be sent on application to us—address as above. 
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UNVARYING WATER-LINE GAS-METER, 


(SANDERS AND DONOVAN’S PATENT) 








? Unquestionably the best Water Gas-Meter now 
in use.”—Txos. G. Bartow, C.E. 





Over 120,000 in action. 





MANUFACTUREBS : 


THE GAS-METER COMPANY, LIMITEp, 
KINGSLAND ROAD, LONDON; 


Branch Manufactories at DUBLIN and OLDHAM. 


























HARRIS * PEARSON, STOURBRIDCE, 
Proprietors of Best Clay Mines. Largest makers in the World of} Gas-Retorts, Lumps, 
Tiles, Fire-Bricks, and Fire-Clay Goods of all kinds. Large Stock of Retorts always on 
hand, Orders for any Size executed on receipt. 


CAST-IRON GAS AND WAT PIPES, 
WROUGHT IRON AND LEAD TUBING, G D, DRAIN-PIPES, 
STAFFORDSHIRE BLUE BRICKS. | 


B. LAIDLAW AN 


EDINBURGH 


SOLE MAKERS OF 
PATENT 





Of all descriptions. 
PATENT RERESSED 0 oon  GENTRE- VALVE, PATENT RECESSED CONE CENTRE-TALIE. 
Sectional Elevation, 


eT LONDON OFFICE: 106, CANNON STREET. 


D. HULETT & CO. 


Invite the attention of Gas Companies, Corporations, and others to their 
PATENT STREET LAMPYKP S, 


Which are so constructed that neither putty nor other materials are required to secure the glass. No hacking out of old putty, 
which frequently destroys the frames. A new pane of glass can be inserted in two or three minutes by any inexperienced 
person, the — being secured by a hinged flap and turn button. 


PRICE 10s. each, net. Special quotations for large quantities. 
Alse made EXTRA STOUT recommended for its durabi ility, PRICE 11s. 6d. each. 


D, HULETT’S IMPROVED SERVICE CLEANSER, 


By the use of which stoppages in service and other pipes are freed from naphthaline and other 
, obstructions in a few minutes. PRICE 73s. net. 


HULETT’S PATENT MERCURIAL REGULATOR, 
For inserting in mains, to prevent the excess of pressure in high ground, or other elevated 
PATENTEES OF IMPROVED WET AND. DRY ,GAS-METERS. 
Makers of all kinds of Pressure-Gauges, Gaseliers, and every kind of 
Gas-Fittings for the Trade. 
GAS HEATING AND COOKING STOVES. 


55 and 56, HIGH HOLBORN, LONDON. 
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